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or at any of WARREN’S many plants. When 
purchasing natural gasoline for blending, you want 
to be sure of its availability and quality. WARREN’S 
increased production, storage and shipping facilities 
insure you of a supply of Stabilized Natural Gasoline 
that consistently assures you of all the vital elements 
of today’s modern motor fuel High Octane 
Rating, Greater Volatility, Low Front End those 


WARRENS 
STABILIZED 


elements which insure Knockless, Quick-Starting, 
Carbon-Free motor fuel Blend with WARREN’S 
Stabilized Natural Gasoline or Sta-Vol-Ene 


Natural Gasoline 


We manufacture special high octane blending 
agents which command higher prices but will 
help solve your octane problems. 





WARREN PETROLEUM CORPORATION - 


Producers, Manufacturers Export Terminals: Corpus Christi, Port Arthur, Baytown 


Exporters and Marketers Texas City, and Norsworthy, Houston, Texas : 


TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 





Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


The new % Proportioneers, Inc. % Automatic 


Treet-O-Control regulates chemical injection in direct 
proportion to the demand of any process variable. 
Fluctuations in the metered variable create corre- 
sponding air pressures in the line actuating the 
Treet-O-Control positioner which, in turn, regulates 
the stroking rate of the Treet-O-Unit metering pump. 
Treating chemicals, additives, dyes, inhibitors, per- 
fumes, etc., can therefore be proportioned in known 
and prescribed quantities with dosage adjustment to 
1 part in 400 without interruption to the continuous 
process. Treet-O-Unit metering pumps can be obtained 
in sizes ranging from a few cubic centimeters per 
minute to 7.5 gallons per minute and will handle 
viscous and non-viscous fluids with equal accuracy. 























FOR METERING 
PROCESS CHEMICALS 











Write for complete information and 
recommendations. 


Write to % PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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What's Ahead In °52?....... sip ense chy an 


A written symposium by ten leafing reaning executives. 


LPG Sales Advance Sharply Again In 1951..........- BA | 
K. W. Rugh and George R. Benz. 

Control And Extinguishment Of Oil Tank Fires By Agitation... 77 
New method of fighting of] tank fires uses small amount of air 
injection to achieve spectacular results, 
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as safety, ecotiomics, avaiiability, and time. 
Ray Thomas 
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Continuous acid analysis enables refiners to reduce acid consumption 
Cc. L. Persyn 


Shell Group Increasing World Refining Capacity 24 Percent. . . 
How To Do It. 


Operations And Maintenance Of Vertical 
Gas Engine Driven Compressors sone ween 
Economical! operation requires a properly planned ond recorded me 
chanical maintenance program. 

Jay B. Williams and V. E. Ford 

The Technique Of Vacuum Still Operation... .. aye 
Common operating problems of vacuum stills are jewed and 
ypical operating data are presented 


Q. E. Benedict 


Correlating Physical And Thermodynamic Properties 
Used In Petroleum Technology, Part Il . 107 
New correlation procedure is based on comparison of properties ‘with 
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Donald F. Othmer and Reger Gilmont 


Estimating Oil Losses By Atmospheric Evaporation From 
Refinery Separator Surfaces 
New method is based on evaporation experiments conducted under 
actual separator conditions. 
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Vv. 8S. Swaminathan 
Forces For Out-Of-Plane Displacements In L-Type Bends 


When displacements are perpendicular to the plane of the bend, 
determination of forces and moments resolves into a solution of a 
pipe bend in space. Solution of such problems can be plotted graph 
ically when properly handled 


F. E. Wolosewick 
Large Carbon Black Plant Now Operating In Britain 
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Peter W. Sherwood 
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THE (MASONEILAN) 10,000 SERIES CONTROL VALVE IS 
. eT , 
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A High ( n Product Gives You 


1. 
Accurate Performance 


_ o 
Over a Long Period 


3. 
With a Minimum 
of Maintenance 














“Accurate performance, over a long period .. .” these are basic objec- 
tives in designing and building Masoneilan control valves. Unfortu- 
nately even the best valves require some maintenance. Holding this nec- 
essary maintenance to a minimum and reducing any resulting down- 
time by speeding up servicing are therefore additional major consid- 
erations in the Masoneilan design. For maintenance and downtime costs 


can add up to important money. 


Here is how Masonelilan Control Valves 
are designed and built for maintenance economy 


MAINTENANCE MINIMIZED 


by building a valve with inherent stamina — a 
combination of overall strength to withstand 
rough handling; of sturdy individual parts made 
to provide maximum durability; of carefully se- 
lected materials, processed where necessary, to 
resist corrosion and wear. 


SERVICING SPEEDED UP 
by numerous features designed to make the work 
of the service man easier and faster — conse- 
quently less expensive. 
FULL SPECIFICATIONS ON SERIAL PLATE 
gives service man a// necessary information at a 
glance. (See opposite page.) 
STROKE SCALE 
Etched plate graduated in %" of actual travel; des- 
ignates rated stroke. (See opposite page.) 
STROKE INDICATOR 
always at same position on spring stem — aids in 
valve stem adjustment during assembly. 
LARGE YOKE OPENING 


pod pee = unusual ease of access to stuffing box 
and positioner linkage. 


In selecting control valves evaluate a// the quality factors 


LARGE, SAFE LUBRICATOR 
easy to refill under pressure. Ball check (plus iso- 
lating valve on steel valves) protects service man. 


DIAPHRAGM CASE 

through-bolted for ease of assembly — avoids 
moisture collecting pockets which cause rust; per- 
mits use of flat stock diaphragms in emergency. 


POSITIONER LINKAGE TAKE-OFF 

on spring stem — out of the way in servicing stuff- 

ing box; permits removing diaphragm motor and 

a (with linkage) as a unit; avoids marring 
nish of valve stem. 


FORGED STEEL DRIVE NUT 

attaching yoke to bonnet, automatically assures 
correct alignment of motor and body when as- 
sembling. 


DIAPHRAGM MOTOR REMOVAL NOT IMPEDED 

by bolted stuffing box. 

INTERCHANGEABLE, UNIFORM PARTS 

permits returning valve to service in much shorter 


time; aids in quickly converting for different 
service. 


those that mean accuracy and long 


life plus those that minimize maintenance and downtime. For the sum of a// quality factors in 
a valve is its Cg (Quality Coefficient). And in considering costs remember that rea/ cost in- 


cludes maintenance and downtime cost as well as invoice price - 


thus, for comparison of 


comparably priced valves, your best buy is the valve with a high Cg because 


Price 


Real Cost = 


Co 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities 

Philadelphia + Houston + Pittsburgh + Atlanta 
Sale Lake City + El Paso + Boise «+ 

Appleton + Corpus Christi * New Orleans 


New York + 
Cleveland + 
Aibuquerque - 

Mason-Neilan Regulator Co., Led., Mc ntreal and Toronto 


Chicago + St.Louis + Tulsa 
Cincinnati + Detroit + San Francisco 
Los Angeles + Denver 


Syracuse + 


Charlotte «+ 








To get the best life/cost ratio 
for your tubes: Ask the experts! 


INDING several steels that solve 

your heat, pressure, corrosion and 
oxidation problems isn’t too difficult. 
But there's only one steel that gives you 
maximum tube life per dollar—the best 
life /cost ratio. 





The Timken Company metallurgists— 
recognized authorities on high tempera- 
ture steel—can help you find the one steel 
that gives you the most for your tube 
dollar. They are backed by more than 20 
years of steel development and have 23 
different analyses from which to choose. 
And whichever of the 23 analyses solves 
your problem you can be certain of uni- 
form quality. The Timken Company care- 
fully controls quality from melt shop 
through final inspection. 


Our “RSQ” —Research, Supply, Qual- 
ity—can solve your tube problems. Ask 
the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: ““TIMROSCO”. 


This month's report is on sicROMO-7 
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ce to corrosion by hot 
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16-13-3 
25-20 
25-12 
35-15° 
16-25-6* 


on TEMPERATURE 
Sicromo 5S __ 
Sicromo SMS 
Sicromo 7 
Sicromo 9M 
18-8 Stainless 
18-8 Cb . New bigh temperature steels are born in this 300 lb. furnace at the Timken 
be present seme. Company. After our metallurgists formulate the analysis, an experimental beat is 
ing att made. 1 ests indicate whether the proposed steel is worthy of further investigations. 


23 TAKEN” sTenis ror HI 
Sicromo 2 
Sicromo 2% 
24% Cr 1% Mo. 
Sicromo 3 
4-6% Cr-Mo. — 
4.6% Cr.-Mo Ti. 
ble as seamless tub 


Carboa 
Carbon-Mo 
DM-2 
Silmo 

DM 

2% Cr.-Mo 


*Not availa 


ABS 


Specialists in alloy stee including hot rolled and cold finished alloy 
eteel bares —a complete range of stainless, graphitic and standard tool 
analyses — and alloy and stainicas seam/ess steel tubing 
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Type 1301F is commonly used in conjunction with pilot 
operated controllers where high pressure operating medium 
is used. They are also used in general industrial applications 
for high pressure reduction of non-corrosive air or gas. 


CONSTRUCTION: 

All forged bronze construc- 
tion with glass impreg- 
nated Teflon valve disc, 
stainless steel orifice. Fur- 
nished with one inlet con- 
nection and two outlet con- 
nections of %” pipe size. 


PRESSURE RANGE: 
Suitable for inlet pressures 
up to 3000 PSI; reduced 
pressure spring ranges of 
10 to 75 PSI; 50 to 150 PSI. 
Adjustment screw for easy 
adjustment of reduced pres- 
sure setting. 
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FISHER GOVERNOR COMPANY 


Marshalltown, lowa 
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Protect the plant aud 
with CROUSE-HINDS | 


_.... bells, horns, sirens, and visual signals 





Continuous production is of vital importance in success- 
ful plant operation. Costly shutdowns can often be 
avoided by Crouse-Hinds signals that give an instant 
warning of abnormal operating conditions or sound an 
alarm in case of fire. 


ae 
a f | 4 A wide variety of signals is necessary to meet the 
p i — varied conditions in industry. Crouse-Hinds offers a 
| comprehensive line of signaling devices for plant pro- 
tection and communication ..... sirens, horn, bells, and 
visual signals. Each unit is designed with individual 
characteristics that make it superior for a particular kind 
. of service. There are Crouse-Hinds signals for use in 
non-hazardous locations; raintight signals for use where 
. exposed to the weather; explosion-proof and dust-tight 
¥ y i (5 signals for use in hazardous locations; signals with a low 
e { volume of sound and high power signals that are ex- 


i } tremely loud. 
. | e You have a definite advantage in selecting signals 
: from the all-inclusive Crouse-Hinds line. It is possible 


for you to meet the requirements of every location. In 
noisy areas the character of the noise is of first im- 


. *) portance. A signal producing a sound having the 
3 greatest contrast to the area noise should always be 
» selected. For example, a horn would not be suitable in 





CROUSE-HINDS COMPANY First in the field 
Syracuse 1, N. Y. STANDARD 
OF 


Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas 
QUALITY 


nver — Detroit — Houston — Indiancpolis — Kansas City — Los Angeles 
Milwaukee — Minneapolis — New York — Philadelphia — Pittsburgh — Portland. Ore 
San Francisco — Seattle — St Louis— Washington. Resident Representatives. Albany 
Atlante — Baltimore — Charlotte — New Orleans — Richmond. Va 


CROUSE-HINDS COMPANY OF CANADA. LTD.. TORONTO. ONT 





CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING « FLOODLIGHTS 
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. BH 
+ Signaling Devices 


' for control of operations, and fire protection. 





surroundings where a constant hum or whine is present 
but a bell could readily be heard. A bell would be 
inadequate in surroundings where the noise is produced 
by hammering on metal but a horn would give the re- 
quired contrast. 


Careful consideration should also be given to the 
number of signals required. In general, much better 
coverage is obtained by even distribution of several low 
output units than by one or two high output units. On 
the other hand, a high powered unit is necessary when 
the sound must be projected a considerable distance from 
one location. 


Crouse-Hinds’ line of visual signals includes a variety 
of pilot lights and also the Visularm, a compact unit used 
to supervise manufacturing processes. The Visularm 
will automatically indicate normal and abnormal! tem- 


perature, liquid level, speed, load, or any other condition 
which can be electrically coupled to the circuit. An Explesion-Preet 
independent circuit is provided in the Visularm to actu- Siren 

ate an audible signal. 


Type ETH 


In Crouse-Hinds’ complete line there are dozens of dif- 
ferent units from which to choose the items to meet your 
particular requirements. They are all listed in the Crouse- 
Hinds Condulet Catalog. 
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The Lummus Company has 
played an integral and impor- 
tant role in the unfolding story 


of chemical progress. 


Evidence? You'll find it all 
over the globe in the form 
of chemical processing units 
designed, engineered and 
constructed by The Lummus 
Company — plants whose initial 
run met or exceeded design 
capacity and never relaxed in 


performance 


Examples ? Lummus has de- 
signed and built nearly 350 
chemical processing units, 
included among which are 
plants for producing phenol, 
resins, solvents, asphalts, alco- 
hol, acetone, toluol, ammonium 
picrate, and for manufacturing 
catalysts. We were at the fore- 
front in providing huge styrene 
and butadiene plants to feed 
the vast synthetic rubber pro- 
gram. In providing ethylene 
manufacturing facilities, the 


name Lummus looms biggest 
of all. 


May we suggest our symbol as 
a good one to look for, believe 
in, and rely on in connection 
with your next chemical process- 
ing project? You'll find us to 
be a group with the depth of 
chemical engineering talent and 
the breadth of experience to 
tackle engineering and con- 
struction problems anywhere 
in the world. 


THE LUMMUS COMPANY 


38S MADISON AVENUE, 


NEW YORK 17, NW. Y. 


HOUSTON + CHICAGO + LONDON + PARIS © CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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PEERLESS TYPE PR 


A CENTER-LINE-MOUNT PUMP FOR 
HEAVY DUTY PROCESS SERVICE IN 
REFINERIES AND CHEMICAL PLANTS 


Especially designed for 
pumping HYDROCARBONS 
AND CHEMICAL SOLUTIONS 
AT ELEVATED TEMPERATURES 
AND PRESSURES... 


CHARACTERISTICS AT A GLANCE 





CAPACITIES 


OPERATING 
MEADS 


TEMPERATURES 


CASE 
PRESSURES 
DRIVES 


MATERIALS OF 
CONSTRUCTION 


LiQuIDS 
HANDLED 


NPSH 
CHARACTERISTICS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 

Address inquiries to Factories of 

los Angeles 31, California and 





Up to 1000 gpm 


Up to 625 feet 


Up to 850° F 


Up to 600 psi 


Horizontal electric motor 
is standord; others as 
required, such as steam 
turbine drive or stationary 
engine drive. 


Liquid end can be 
furnished in cast iron, 
bronze, carbon steel, 
stainless steel or other 
materials as required for 
the intended service. 


Hot oil, propane, butane 
and all petroleum hydro- 
carbons, process liquids. 


Designed to operate with 
minimum available NPSH 


_—" 





FOR THOSE TOUGH HIGH-TEMPERATURE 
AND HIGH-PRESSURE APPLICATIONS IN 
REFINERY AND PROCESS WORK... 


Maximum interchangeability, extra-heavy wall 
thicknesses, extra-low NPSH requirements and 
extra-rigid case-frame construction make the Peer- 
less Type PR pump ideal for those rugged duty 
refinery pump jobs 

Furnished in a complete range of sizes, a Peerless 
Type PR will cover nearly all your pump needs. 
Available in various alloy materials. Adequate 
water-cooling jackets and water-cooled stuffing 
box, with mechanical seal optional, and heavy duty 
shaft with carefully balanced bearing design are 
features of the Peerless Type PR construction. 
Many sizes are available from stock in standard 
materials. 


PEERLESS PUMP DIVISION 


Perley 


BUILDS 
DEPENDABLE 
PUMPS ~ 


New Bulletin 
just off the press 


Use coupon for Bulletin 
No. B-1605 which de- 
scribes the exacting 
design and construction 
features of Peerless 
Type PR pumps. 


Food Machinery and Chemica! Corporation 


301 West Avenue 26 


los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin 


No. 8.1605 


NAME 


COMPANY 


STREET _ 
8, indi 





Offices: New York, Chicago, St. Lowvis, Atlanta; Dallas, Picinview ond iubbock, Texos; 
Fresno; Los Angeles; Phoenix; Albuquerque, N. M 
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Why 
P,, hosphorized 


Admiralty Heat Exchanger Tubes? 


In order to assure uniform chemical compo- 
sition and soundness, Scovill produces Phos- 
phorized Admiralty tubes by its continuous 
billet-casting process which consistently 
maintains the optimum amount of phos- 
phorus. Adding as little as 0.02% Phos- 
phorus to Admiralty also gives maximum re- 


—- 


sistance to dezincification while retaining all 
the other desirable properties of this alloy. 

Scovill’s 40-page Condenser Tube Booklet 
is available to users who request it on their 
business letterhead. Scovill Manufacturing 
Company, 14 Mill Street, Waterbury 20, 
Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages... 


@ Uniformity and soundness resulting from 
Scovill i ting techniq 





®@ Good 


© Satisfactory resistance to weak mineral 
acids and acid mine waters 


to velocities under 7 fps 





@ Relati * . y to Aostoadtiiaash 
@ High resistance to sulfides and other active 
sulphur compounds 





@ Excellent perf 


et releti 





ly high 


operating temperatures 


© Superior performance in fresh, salt or brackish waters 


SCOVILL HEAT EXCHANGER TUBES 


ropucrT: 
ior SCOVILL: 


Yow can’t buy better brass—because Scovill brass is better by the mile 
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solve many of their difficult corrosion problems. 





Since 1929, A.O. Smith hes been helping the pe 


The Ultimate JUDGE is TIME 


Smithlined vessels have been in continuous cor- term service and satisfactory performance under 
rosive service for over 20 years without failure specific corrosion, pressure and temperature 


of the lining attachment or the vessel itself. conditions. 


If you have a corrosion problem, let A. O. Smith 
work with you in solving it. Our engineers and 
laboratories have an unequalled background of 
experience and data gained from hundreds of 
successful applications of Smithlining. Contact 


This history of service is significant. It confirms 
the findings of our own research laboratories 
and supports the designs of our engineers, that 
closely controlled resistance-welding of stainless 
or other corrosion resistant liners to carbon steel 
vessel walls is the best means of providing long- our nearest district office. 


a 


=e eee 


e Boston 16 + Chicago 4 + Cleveland 15 + Dalles 2 + Denver 2 
e e Heuston 2 + Les Angeles 22 + Midliend 5, Texas + New Orleans 
New York 17 + Philadelphia 3 + Pittsburgh 19 + San Francisco 4 

Seattle 1 + Tulsa 3 + Washington 6, D.C. 
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NOTHER WAY OF SAYING 
OP SERVICE IS COMPLETE 


Across the board — that’s UOP Service! 


First . . . it provides all the advantages of a complete research, 
development, engineering and field service group without 
the expense of establishing and maintaining such a staff wichin 


the refiner’s own organization. 


Second . . . it provides supervision on new construction and 


operating experts to place processing units on stream. 


Third . . .it provides field men, whenever requested, to meet the 
exigencies of refinery operation and keep your day-to-day 


production at the peak of efficiency. 


It’s the Service that goes all the way to protect your refinery. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE, CHICAGO 4, ILLINOIS, U.S.A. 
@ Laboratories RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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DAVISON DEPENDABLE CATALYSTS 


BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity . .. providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 
*T.M.1.D.C.C 


Progress Through Chemistry 


THE DAVISON { CORPORATION 


Baltimore 3, Maryland 





PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELS SILICOFLUORIDES AND FERTILIZERS 


‘ 
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inmpolaat Hoa Moaaunemera , 


with the ALL-METAL ‘ 
Foxboro d/p Cell! 





.-. gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


Simpler in design, simpler and much less expensive to install, far 
easier to maintain the all metal Foxboro mercury-less d/p Cell 
offers greater speed of response, permitting closer flow control, 
than has ever been possible before. Its negligible displacement 
and corrosion-proof construction of Type 316 Stainless Steel elim- 
inate usual maintenance problems, even in service on highly 
corrosive or viscous fluids previously considered unmeasurable 

The Foxboro d/p Cell measures differential pressure by the 
force-balance principle and transmits pneumatically to indicating, 
recording, or ntrolling receivers. Small, compact, weighs as 
little as 19 lb. Ranges: from 25" to 800" H2eO. Working pressure 
ratings up to 4000 psi. Steel or stainless steel construction. Inher 
ent over-range protection. Easy in-the-field calibration and 
range changes. Optionally available with pre-assembled mani- 
fold piping shown in photo above 

Thousands of d/p Cells now in use throughout industry, with 
rders now on our books, indicate the wide accept- 
iccessful performance of this revolutionary develop- 
ment for the measurement of liquid, steam, gas, or air flow. Write 
for detailed Bulletin 420. The Foxboro Company. 742 Nepon- 
set Avenue, Foxboro, Massachusetts, U. S. A. 


many repeat 
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RECORDING - CONTROLLING - INDICATING 
OX BOR INSTRUMENTS 


REG. VU. S. PAT. OFF. 


FACTORIES IN THE UNITED STATES CANADA, AND ENGLAND 
lo 
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fractionation 
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more than 2000 fractionating towers, representing 
many different processes, have been designed and 
constructed by Foster Wheeler in over 30 years’ serv- 
ice to the worldwide petroleum industry. 





x 


. DY co 


FOSTER WHEELER CORPORATION 


er ee ee NEW ge « NE WwW Yor. 














designing and fabricating fer the 
Gui? Oil Corporation 





at the Girard Point, Philadelphia refinery 


the largest two-stage crude distillation unit in the world 





125,000 barrels per day 


FOSTER WHEELER CORPORATION 


1@S BROADWAY NEW YORK 6 NEW YORK 
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7 plants serve 
many industries’ 
needs for... 

PIPE INSULATION 


Amocel 
Unibestes No. 750 
Unibestos No. 1200 


UNIBESTOS INSULATING 
BLOCK 


UNARCO METAL FACED 


INSULATING BLANKETS EVER BETTER INSULATION SO THAT INDUSTRIES CAN 
INSULATIONS..... 


TAILORED-TO-FIT v 4 
Save Btu’s on pipes of peace or war 


SEWN AND CEMENTED 
INSULATING BLANKETS 
Whatever your insulation problem, whether it is to retain heat or cold; whether it 


is a conventional pipe application or a unique or complicated condition involving 
close quarters and the need for the most rugged construction, Unarco has a type 
of insulation to help you meet the problem most efficiently and economically 
Unarco engineers utilize the best material for the job with many exclusive Unarco 


construction features that have made these insulations a standard in industry. 


Write for copy of ‘“Mobilized to Serve You" 


332 SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS DEPT. 1823 
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This lucite, scale model was the “blueprint” used 
by Fluor engineers to plan and construct the new modern 
lubricating oil and grease manufacturing plant for Canadian 
Oil Companies, Ltd., in Montreal. Being able to work out 
detailed designs in miniature, played a big part in the suc- 
cessful selection and location of all equipment to facilitate 
the natural flow of work through the plant with a significant 
saving in man hours. It is an example of the thoroughness 
with which Fluor tackles a job. 


Peeeeeeeeeeeeeeee 


Over 300 varieties of specially engineered greases and 
lubricants packed in a multitude of sizes, from 3 ounce cans 
to 55 gallon drums, are manufactured, blended, packaged 
and stored in this efficient plant. It had to be built in a 
U-shape to incorporate the original plant which still houses 
much of the blending machinery. It had to be accessible to 
all forms of transportation by land or water. It had to pro- 
vide storage facilities for raw grease stocks before processing 
and for interior storage of finished products. It had to be 
equipped with the latest automatic devices for heating, blend- 
ing, sterilizing, conveying, packaging, handling, etc. and it 
had to be completed in the shortest time possible. 


Model! Grease Pout? 


FOR CANADIAN OIL 
COMPANIES, LTD. 


Fluor’s experience with building and remodeling plants 
which use bulk materials for a variety of products, has long 
been established, but at Canadian Oil much of the machinery 
is Fluor designed—especially that used for handling materials. 
The flexibility of this equipment is almost human in its 
ability to switch from one type of product to another, from 
one type of container to another and from one type of 
carrier to another whether it be truck, box car, tank car, 
freighter or tanker, without loss of time for change-over. 
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Fluor’s Engineering and Construction Division is one of the nation's foremost organi- 
zations in plant construction, from design to completion. For more information contact 
your nearest Fluor district office or representative. 


DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 


BE SURE WITH FLUOR 
MANUFACTURERS of Pulsation Dampeners, Mufflers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, California 
New York, Chicago, Pittsburgh, Boston, Tulsa, Houston, San Francisco, Birmingham and Calgary 


REPRESENTED IN THE STERLING Ameas BY: Head Wrightson Processes Ltd. Teesdale House, Baltic Street, London, E.C.L, England 





POWELL VALVES 


meet all requirements 
of niodern industry 
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dipen Tustrumentation 


. . . is patterned to the exact requirements 

, of individual plants and processes ... is 

e the result of engineering and application 

a. know-how, with one responsibility from 

at. sensing elements to control valves. . . is 

if backed by a nation-wide field engineering 
7 and service organization. 
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Provine processes in the pilot plant stage can 
save untold millions of dollars in “‘on-stream”’ 
operations. But bridging the gap between fluid 
ounces per hour in the laboratory and hun- 
dreds or thousands of barrels per hour in the 
plant takes considerable doing. 


Thorough instrumentation in the pilot plant 
provides . . . (1) a saving in scientific man-hours, 
through the centralization of critical data 
which eliminates the hand logging of hundreds 
or even thousands of points . . . (2) easy and 
rapid interpretation of data, through automatic 
coordination and recording in chart form .. . 
and (3) process simplification, through a com- 





plete understanding of control problems well in 
advance of full-scale operations 


Add to these advantages the fact that, with 
instruments, pilot studies are accomplished in 
much less time . . . for instruments accelerate 
research. Investigate the wide application pos- 
sibilities of Brown Instrumentation. Our local 
engineering representative is qualified to dis- 
cuss your requirements. . . and he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Philadel- 
phia 44, Pa. 


MINNEAPOLIS 


Honey 


BROWN 


@ Important Reference Data 


WRITE FOR A COPY OF 84-PAGE BULLETIN NO. 15-14 “INSTRUMENTS ACCELERATE RESEARCH” 
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AND WEW BROCHURE “TOMORROW IS TODAY.” 
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NON-LUBRICATED 


LIFT-PLUG VALVES 


sef a new 
performance record in 


ab Lift - Plug actuator lifts 
turns and reseots plug in 
only three -quorters of a 
turn of the operating 


wrench 


2) Separate, renewable 
seot: Pressure and line 
stroin created body deflec 
tions cannot destroy the 
geometry of the fit between 
sealing surfaces because 

Molten lead, sodium and other high P ~~ anne Se Cae 
© the seporate seat 


temperature services ranging up 
to 1600° F. ore now being handled 
successfully with Cameron 
Non-Lubricated Lift Plug Valves 
Utilizing the basic mechanical design 
of the Cameron Valve illustrated 

in cross-section at right, and 
employing special high temperature- 
resistant seals, these remarkable 
valves are performing with complete 
satisfaction in such difficult services 
where ordinary valves have required 


replacement every few weeks. 


IRON WORKS, If*>. 


P.O. BOX 1212, HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N.Y 
Represented in the sterling area by: British Oilfield 
Equipment Co.. Ltd. Duke's Court, St. James's, London $.W.1, England, 


Petroleum Refiner 








two reliable names along the path of petroleum processing 


WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 


and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 
fluid catalyst applications—as catalyst carrier in copper sweeten- 


ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 

Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


ATTAPULGUS “SLc0arn"" - POROCEL Seareranes 


Dept. W, 210 West Washington Square, Philadelphia 5, Pa. 
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It would be hard to conceive of an electric power 
application without fuses to afford relief in case of 
overload. When the fuse element ruptures it breaks 
the circuit —to save the line and equipment and pre- 
vent fire 

When the load is pressure of gas or liquids—BS&B 
Safety Heads give that same instant, full, pipe-sized 
relief in the same simple, positive manner by the rup- 
ture of a disc. Super-accurate pressure “fuses,” Safety 
Heads will rupture within = 5% of the pre-determined 
pressure. Discs are available within a range of 5 lbs 
to 40,000 lbs. The resulting opening is unrestricted 
as complete as the break in a fuse. No other pressure 
relief device acts as fast to prevent damage to equip- 
ment, property or personnel 


SAFETY 
HEADS 
for 


[5 aero 


@) 


Be PRESSURE 


LOAD 


Safety Head action is positive because there are no 
moving parts to break or to wear out, become fouled 
or fused at critical moments or prove inadequate to 
relieve a sudden excessive pressure surge 


Whether your pressure applications are for air, gas 
or liquids — bland or corrosive — BS&B is equipped to 
provide Safety Heads for them, with pre-tested discs 
of the proper metal. element, designed to rupture at 
the pre-determined pressure and temperature specified 
for safety. Used as primary relief devices or to pro- 
tect or supplement relief valves, BS&B Safety Heads 
are accurate, code-accepted, for your pressure lines 


or vessels 


Write today for free catalog and complete details. There is no charge 
for a complete analysis of your pressure problem by the BS&B laboratory 


and engineering staff 


Biack, 


»IVALLS & BRYSON, 


7502 East 


inc. 


12th St. 


Dept 2F 1 
Kansas C 


> 


ity 3, Missouri 
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Houdriflow Catalytic Cracking Unit, Sun Oil Company's Woodville 
Rood Refinery, Toled Ohio. Contractor: Catalytic Construction 
Co., Philadelphia, Po. “Century” Asbestos Corrugoted 

erected by Elwir th & npany, Pittsburgh, Po., and 


Sheets 


Toled t 


Men and equipment are permanently protected 
by ‘Century’: Corrugated Asbestos-Cement Sheets 


High on the side of this catalytic cracking tower 
there are no wind breaks... no shade . . . nothing 
to block driving rain and the fury of storm. Yet 
inside the elevator tower it’s always dry . . . always 
protected ...always “a nice day.” “Century” 
Corrugated Asbestos-Cement Sheets make a com- 
pletely weather-tight enclosure—give permanent 
protection to men and equipment. 


And, despite the fact that the tower is exposed to 
the elements, maintenance will never be a problem. 
For in addition to resisting weather, “Century” 
Asbestos Corrugated can not burn, rot, or rust- 
rodents and termites can’t hurt it. It doesn’t even 


Nate made hsbeslos... 
Keasbey & Mattison 
has made it serve mankind since 1873 


need protective painting to preserve it. Consider 
the maintenance costs these characteristics save! 


“Century” Asbestos Corrugated can be applied 
quickly, easily, inexpensively. The large-size sheets 
are exceptionally strong, but they can be cut and 
drilled with ordinary working tools—can be fast- 
ened in place with a minimum of labor. 


Whatever your building plans—new construction, 
expansion, or modernization—it will pay you to 
consider cost-saving ‘““Century’’ Corrugated Asbes- 
tos-Cement Sheets for both siding and roofing. 
We'll be glad to send complete details on request. 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 


In Canada: ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG, VANCOUVER 
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TANK RUPTURE 
cane FROM OVERFLLING 


7 


The S&J Emergency Vent, 


illustrated be- 
low and identifi 


ed as Fig. ERT LL Y.| serves 


the dual pur- 
Pose of emergency venting of air surges or 


mal conditions, and also Protects the tank - 


ture due to overfilling, 


Adaptable to 20” API. 
holes, this emergency vent o 
ing of 214” 


Standard Man- 


EATTLE 
LOS ANGELES ont Ave 
Bids 714 W. Olympic Bivd 
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RACAS, VEN 
FORT ERIE, ONT DARLINGTON, ENG CA 
ERIE, 


~ TULSA 
HO 

CHICAGO 827 M&M Bids 
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11S-CHALMERS 


ALLIS- 


Centrifugal 
Blower 








Supplies Air to 
New Houdriflow 


A" THE AIR NEEDED for catalyst re- 
generation and transportation in 
this new Houdriflow Catalytic Cracking 
unit is supplied by one Allis-Chalmers 
multi-stage centrifugal blower. 


Put “on stream” in 1951, the unit is 
one of the many of its type already in 
operation. It is located in Blue Island, 
Ill. at the Great Lakes Refinery, a 
division of the Petco Corporation. 


The new method extracts a higher 
percentage of gasoline from the crude 
and yet requires less equipment and in- 
strumentation. The catalyst is both aer- 
ated and moved by the air from the one 
Allis-Chalmers multi-stage blower, 
rated 10,500 cfm at 12 psig. No me- 
chanical means are required. 


The blower and cracker operate 24 


hrs a day, seven days a week, produc- 


Texrope is an Allis-Chalmers trademark 


ALLIS-CHALMERS 


BLOWERS and TRANS- 
GENERATORS COMPRESSORS FORMERS SUBSTATIONS DRIVES-CONTROL PUMPS 


ing 6,000 bbls of gasoline per day. This 
particular refinery of the Petco Corpor- 
ation has a daily capacity of 15,000 
bbls and 300,000 bbls storage. 

In the trend to more efficient crack- 
ing methods, the petroleum industry 
employs an ever-increasing number of 
centrifugal blowers. While one multi- 
stage blower is used in the Houdriflow 
process for two functions, other new 
cracking processes employ two single 
stage centrifugal blowers. 

Your refinery expansion program 
also can benefit from Allis-Chalmers 
wide experience in building and apply- 
ing blowing equipment in the petroleum 
industry. For more information or 
literature call your nearest A-C office or 
write Allis-Chalmers, Milwaukee 1, 
Wis. New Multi-Stage Bulletin 
19BG6104A is now available. A-3570 
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Transverse failure in stainless steel furnace tubes 
due to bending stresses from improper support 
combined with excessive overheating and badly 


Tubes are critical materials. Peak production of 
petroleum products is vital to the defense program. 
These are two urgent reasons for giving extraordi- 
mary attention now to getting optimum failure- 
free service from tube installations in petro-chemical 
facilities 

Of major importance in securing best operating 
results is an understanding of the numerous factors 
affecting tube life in high pressure, high tempera- 
ture applications. Innumerable investigations of 
tube failures in such service over a 25-year period 
show that they are most frequently caused by cir- 
cumstances other than actual physical defects in 
By the 
causes of failures are overheating, excessive pres- 


the tubes themselves. far most common 


corburized conditions. 


sures, corrosion, and scaling due to tubes being sub- 
jected to improper operating conditions. 

On the opposite page are enumerated some of 
the more prevalent reasons, based on extensive 
studies, that account for excessive tube tempera- 
tures and attendant failures in petroleum conversion 
equipment. These are presented in the hope they 
will aid engineers and operating personnel to get 
better-than-ever service from their tube installations. 

Through Mr. Tubes—your local B&W Tube 
Representative—is available a wealth of data on the 
behavior of tubing steels under conditions embraced 
It may pay you as it 
has so many others to call on this vast source of 
useful information. 


in modern processing plant 





Some Common Causes of Reduced Tube Life and Increased Maintenance 


. Excessive transfer rates in furnace equipment. 

. Coking of tubes — either expected or extra- 
ordinary. 

. Failure to clean tubes at regularly scheduled 
periods. 

. Unexpected radiation from bridge wall or re- 
fractory surfaces. 

. Improperly calibrated fuel meters on burner 
equipment. 

. Increase of product temperature over a safe 
design limit. 


. Increase of pump pressure of maintain 


through-put. 


. Abuse during mechanical decoking, or scal- 


ing during burningout operations. 
Improper supports resulting in bending or 
sagging. 


. Lack of control of furnace atmosphere to re- 


tard scaling. 


. Corrosion of ends or body of tube or both. 
. Carburization and exfoliation of carburized 


layer. 

. Abrasion or erosion due to coke in fluid 
stream. 

. Leaky header seats. 


. Unequal heating around circumference or 
along tube length. 

. Excessive furnace temperatures. 

. Guessing at tube metal temperatures. 


Bulletin TR-516 entitled “Some Experiences in Service”, 
contains more detailed information on this timely subject, 
and is available upon request. 


Excessive coke formation caused overheating and = * 
rupture in this 18-8 stainless steel still tube under 


Stress-rupture failure in carbon steel stiil tube due hi 
igh pressure. 


to overheating. 
=" 


| 
‘ 
4 


ee 
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Sections of. carbon steel tube 
(top) and chrome-moly sfeel tube 
(bottom) which failed due to 
stress-rupture and oxidation under 
excessive temperature conditions 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 
Beaver Falls, Pa —Seomiess Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio— Welded Carbon Stee! Tubing 
Soles Offices: Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, II! 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. * Houston 2, 
Texes * Los Angeles 17, Cal. * New York 16, N. Y. * Philedeiphic 2, 
Po. * St. Lowis 1, Mo. © San Francisce 3, Cal. * Syrocuse 2, N. Y 


Toronto, Onterio * Tulse 3, Okle TA 1652-5 
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J ~ ALL OUT 
PRODUCTION’ 


FLO-TESTED* 


DIAPHRAGM 
CONTROL VALVE 
3000 SERIES 


\e 


ee COMPANY 


243 RICHMOND SJREET, PROVIDENCE 3, R. 1,, U.S.A. 


Buffalo Chicago Cincinnati evelan etroit Houston 
nqsport, Tenn Los Angeles New Orlean New York Pittsburgh 
Seattle Springfield, Mass St uls Syracuse oledo Livity. 








WHAT SIZE AND STYLE OF 
BUBBLE CAP SHALL WE USE? 


CONSULT THE PSC 
CATALOG. THEY'VE THE 
, LARGEST CHOICE 





THETA 


PSC Offers the Largest Choice of Standard 
Bubble Caps—ALL WITHOUT DIE COST 


Any time you are in need of engineering data on 
bubble caps may we suggest that you refer to our 
Bulletin 21 or The Refinery Catalog. In both sources 
you will find the largest compilation of bubble cap 
and riser data in print, covering over 200 standard 


styles furnished by The Pressed Steei Co. 


OVER 200 STANDARD STYLES 
Should you find among our line of standard caps a 
style to meet your needs we can save you the cost 


of dies as well as make prompt delivery. As febri- 


cators of the largest line of bubble caps, we offer you 
a broad experience in the production of special caps 
to meet specific refinery conditions. Send blue prints 
or write as to your needs. 


YY NS ; Send for 

\\ ( BUBBLE CAP BULLETIN 21 

N The largest compilation - engineering date on 

\ F- lets se teh bi Sa 
Y tray assembly. BULLETIN 3! 


describes LeJons assembly. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYL 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


1 Gulf Publishing Company Publication 


IN PRINCIPAL CITIES x x& ¥ 
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AIRCO HARDFACE-LIFTING 


makes old parts new...and new parts better 


With today’s delays in replace- 
ments, dollars offer less and less 
protection when tools or equip- 
ment wear out. No chance of 
cut-backs, or loss of day-to-day 
production, if wearing areas are 
fully protected with Airco Hard- 
facing Alloys... new parts and old 
stay on the job longer—even at 
peak production. 

No matter what the part, or tool 
... fishtail bits... 
. wall scraper blades 
. their 


life is extended many times by 


roller bits... 
core heads .. 


... drag type drilling bits .. 


using Airco Tung Tube. 


There are more than fifteen 


types of Airco Hardfacing rods 
available . . . for protection from 
every type of wear. Two other 
alloys widely used in oil field serv- 
ice are Aircoloy 1 and 6, for hard- 
facing equipment to resist corro- 
sion and temperatures above 
700 F. Both alloys have been 
built to resist abrasion at high 
temperatures. 


Wear is a serious problem in 
your operations! It will pay you 
to investigate Airco Hardfacing 
Alloys. An Airco representative 
will be glad to give you complete 
information. Get in touch with 


your local Airco office today. 


Air REDUCTION MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 
Becumont * Corpus Christi * Dallas * El Paso * Fort Worth * Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 





hardfacing alloys 


AIRCOLOY* No. I 


A non-ferrous, hardfacing alloy consisting of 
cobalt, chromium and tungsten excellent 
corrosion resistance retains hardness and 
wear resistonce even at red heat . . . cold 
hardness of 53 to 57 on Rockwell “'C” scale. 
May be used wherever heat, abrasion and 
corrosion are involved. Aircoloy No. 1 is 
furnished bare for oxyacetylene application 
and coated for electric arc welding 


AIRCOLOY® No. 6 


Excellent corrosion resistance . . . high impact 
and good wear resistance with some degree 
of ductility . retoins hordness and wear 
resistance at red heat . cold hardness of 
43 to 47 Rockwell “C’’. May be used wher- 
ever heat, impact, abrasion and corrosion 
ore involved 


AIRCOLITE No. 59 


These cast alloy rods are recommended for 
application wherever abrasion resistance is 
particularly important. Deposits acquire a 
high polish in service, and maintain their 
high hardness at temperatures up to 800° F. 
Applied either electrically or by gos process 
Deposits test from 54-59 on Rockwell ‘’'C’ 
scale 
* * * 


Air Reduction supplies Oxygen, Acetylene and 
other industrial gases Calcium Carbide 
ond a complete line of gas cutting machines, 
gas welding apparotus and supplies, plus arc 
welders, electrodes and accessories. Ask us 
about anything pertaining to gas welding and 
cutting and arc welding we'll be gled te 
help you 


Southwestern Headquarters ‘or Oxygen Acetylene 2e¢ Other Gases Carbide Gas Welding and Cutting Machines, Apparates 
and Supplies .. Are Welders, Electrodes aed Accessories 





Petroleum Refiner—l 





WALWORTH 


Lubricated 
Plug Valves 


for TOUGH assignments 


where tight shut-of... 


and easy operation 


are “M USTS” 


ha Sh 


For handling petroleum products, natural or 
manufactured gas, acids, alkalies, solvents, 
slimes, slurries .. . in fact for almost any 
hard-to-handle liquids —there’s a Walworth 
Lubricated Plug Valve designed for the job. 














Walworth Lubricated Plug Valves 
Offer These Advantages 


Easy to operate, tight sealing, resistant to 
© Complete surrounding of ports with resistant wear and corrosion, Walworth Lubricated 
lubricant affords positive seal against leakage. Plug Valves assure long years of dependable 


servi low operating cost. 
e Lubricant grooving system assures ease of oper- ervice at perating cost 


ation — tight shut-off — greater protection against Walworth Lubricated Plug Valves are 
corrosion. available in sizes 1.” to 26” for pressures 
@ Body and plug fully protected by lubricant from from 175 to 5,000 psi., and for vacuum re- 
attack by line fluids. quirements. For full details—prices, sizes, 
e Quarter turn opens or closes valve. dimensions, and other pertinent data, see 
your Walworth distributor or write to: 


WALWORTH 


valves e fittings « pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


” 


e Made in a complete range of sizes 2” to 26” 
and for pressures from 175 to 5,000 psi., and for 


vacuum requirements. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


> 
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Designed with the operator »#in mind! 








No streamline housings. 

No needless cover-ups 

Nothing fancy or frilly about these 

power-making huskies. Dean Hill 

Steam Turbines are designed and 

built for nothing but long service 

and easy, economical operation. Their heavy, rugged construction is 
simple and uncluttered for quick, easy maintenance. All pressure ports 
are outside and visible to operator. 


HORSEPOWER UP TO 1000 
PRESSURES UP TO 875 LBS.-750° F 


DEAN HILL 
STEAM 
TURBINES 


jle stage, double 


One of eighty-four Dean Hill Steam Turbines recently installec 


IDSIN UNL PUMP COMPANY 


Pump and Turbine Engineers Since 1895 
SALES INDIANAPOLIS 7, INDIANA 


OFFICES IN 


Chicage © Mexico City © Philodelph ti ty © New York * Dollos © New e . ‘ © * Denver ® Los Angeles ® Pittsburg usteon © St. Paul © Clevelond 
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Which brick 


should I use for better 


furnace walls? 


J-M Insulating 





Fire Brick ...they’re 





light-weight and 
quick-heating, too! 





6 types... for savings in services up to 3000F 


Because of theirquick-heating and low-heat 
transfer characteristics, Johns-Manville In- 
sulating Fire Brick are efficient fuel-savers 
for use at operating temperatures up to a 
full 3000F on the insulation. 


Each type of J-M Insulating Fire Brick 
has the correct balance of thermal and 
physical properties that assures maximum 
economies within a specific temperature 
range. All types are quick-heating ... 


Operating temperatures are reached in a 
short time, thereby saving fuel. 


Identical materials can also be obtained 
in large size units known as Johns-Manville 
Insulating Fireblok. Fireblok have the 
same properties as the brick, but are made 
in extra large sizes for added construction 
economies. The large units can be installed 
faster . . . require fewer joints and less 
bonding mortar. During rebuilding or re- 


pair, furnace down-time is appreciably 
shortened with Fireblok construction. 


A Johns-Manville insulation expert will 
gladly explain the advantages and econo- 
mies of using J-M Insulating Fire Brick 
and Fireblok for refractory linings or as 
back-up insulation behind other refractory 
protection. Write to Johns-Manville, Box 
290, New York 16, N. Y. In Canada, write 
199 Bay St., Toronto 1, Ontario. 





Properties 


Types of Insulating Fire Brick and Fireblok 





IM-28 IM-26 


JM-23 JM-20 





Temperature limit 


+2800F 12600F 


12300F t2000F 





Density, ib per cu ft 


58 48 


42 35 29 





Transverse strength, psi 


200 120 125 


120 80 60 





Cold crushing strength, psi 


40 150 190 


170 70 





Linear shrinkage, percent 


*0.8 at 4.0 at 1.0 at 
3000F 2800F 2600F 


0.3 at 


2300F 2000F 





Reversible |hermal expansion, percent 


0.5—0.6 0.5—0.6 0.5—0.6 
at 2000F at 2000F 


0.5—0.6 


at 2000F at 2000F 





Conductivity (Btu in. per sq ft per F per hr 
at following mean temperatures) 


S5O0F 
1000F 
1500F 
2000F 


3.10 
3.20 
3.35 
3.60 


1.92 
2.22 
2.52 
2.82 














1.51 
1.91 
2.31 
2.70 


0.77 
1.02 
1.27 








*24-hr Simulotive Service Panel Test; all others 24-hr soaking period. 


tBack-up or exposed. 





tBack-up only. 
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a 
mounted on 8A drip-proof moter. Also 
ovarlable with totally enclosed and splash- 
a te ee a 


\ 





Se Mn ee ee 
corrosion-resistont covers which prevent 
entrance of splashing liquids 


Mill motor, W600 Series, 
OC. Conforms in all re- 
spects to AISE standards. 
Offers more power with- 
evt on increase in the 
frame size. 


Ce Tl 


ree,” 








Ht you have a 














drive that’s 
dirty, dusty, 
damp or" 











Elliott C-W Sealedpower totally-enclosed fan- 
cooled squirrel-cage motors are made in capacities 
from 3 to 125 hp. Write for Sealedpower Bulletin 
SL-300-2A. 

Also available in explosion-proof underwriters 
approved, in capacities from 20 to 125 hp. For full 
details write for Bulletin SL-300-5. Address your 
request to Elliott Company, Dept. PR, Jeannette, Pa. 





Wevund-roter protected type Form BW. For 
slow, smooth acceleration, high sterting torque 
with low starting current, or voriable speed 
Drip-proef, splesh-proof, 1 te 200 hp 
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ELLIOTT CROCKER-WHEELER 


@ This motor is really sealed. There’s no way 
in for dirt, dust, moisture or fumes. But there 
is an easy out for heat—by way of the many fins 
which are constantly swept by the fan-driven 
air blast. 

That powerful, continuous air blast sweeps 
off all dirt and dust. Only under unusually 
dusty conditions is cleaning necessary, and then 
rarely, with a quick dusting off. Backing off 
four capscrews removes the fan cowl, if you 
should want to get at the fan—which is hardly 
ever necessary. 


MOTOR 


DURING THE PAST TEN YEARS thousands of these 
Sealedpower motors have gone into success- 
ful service. They were ahead of the field then, 
and they still are. 


ELLIOTT COMPANY 
Crocker-Wheeler Division 


AMPERE, N. J. 
BRANCH OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES 
ELLIOTT Approved SERVICE SHOPS COVER THE COUNTRY 
General Offices & Main Plant — Jeannette, Pa. 


7 ¥ 


y 


1 ' de 


~ 
Squirrel-coge pro- 


tected type Form BA. An open drip-proof 
motor for general purpose use. It is ovoil- 
able in wide modifications to meet o variety 
of conditions 
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OC drip-proof and drip-proof-protected 
types Form F, in ratings to 7, hp, Form H 
10 to 200 hp n 
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Squirrel-cage, totally 
eC Ma a ee | ee 
a ee 
rpm, for applications requiring protection 
ogoainst dust, fumes, moisture 





These tubes 
ge te stay! 


Thanks to 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(a patented alloy) 


Here's the reason Chase Antimonial 
Admiralty* keeps heat exchanger 
tubes on the job year after year: 


They've got enough antimony to 
resist dezincification. And antimony 
will not affect the metal’s grain 
structure and won't weaken the 
tube 

When you get Chase Antimonial 
Admiralty Condenser Tubes, you're 
getting metal that stays tough... 
stands up under heavy stresses . . . 
iasts for years. 

Years of use have proved Chase 


Antimonial Admiralty's superiority: 
*U. S. Pat. No. 2,061,921 


Chase P: BRASS & COPPER eS oe 


~~ 
WATERBURY 20. CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Mewashes 
M nneapois 
Newart 
New Orieans 





Ne. 797—24-inch heavy 
duty electric motor operated 
valve. Handwheel for man- 
val use in case of current 
failure. 


No. 700— 20-inch class "B"’ 
cast iron valve equipped 
with heavy duty hendwheel 
control and threaded reach 
rod. 


No. 627 —Cylinder operated 
60-inch heavy duty valve 
(either pneumatic or hy- 
dravlic control). 


R-S Valves are synonymous 
with the simplified control 
and shut-off of any material 
thet flows or is forced 
through a pipe, under a 
wide range of pressure and 
temperature. 
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e EXCERPTS FROM THE R-S BOOK OF EXPERIENCE « 


‘nl 


ATLANTIC CITY 
Sgt Simplifies | 


=_— PUMP SHUT-OFF 


New pumping units of the modern Atlantic City Pumping 
Station supplying water for this seashore resort are equipped 
with 125-pound handwheel operated R-S valves. 

The valve illustrated above is closed in a matter of seconds 
(only six handwheel revolutions required) before the pump is 
started in order to prevent an overload on the pump and motor. 
The valve is then opened gradually and easily regulated according 
to demand. 

Such valves can be equipped with hydraulic cylinders (tapped 
into the pipe line before and after the pump). As long as the 
differential pressure remains above a predetermined value, the 
cylinder will hold the valve open. Power or mechanical failure 
will cause a drop in the differential pressure, and the cylinder 
will close the valve automatically. Water hammer is impossible 
since the valve closes only as fast as the adjustable cylinder bleeds. 


Specify R-S Valves for simplified construction and operation. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 





ompany Publication 





ANNOY are. 





MIXING 


»ad Biv 
217 Mt. Ree 
AGITATION SPECIALISTS 
1 


Ful 


EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 


=f ) C = 


a3 
av ] 


TOP ENTERIN 
1 to 500 HP 


us 
PORTABLE 
Ye to 3 HP 


SIDE ENTERING 
1 to 25 HP 


EQUIPMENT <o 


Y 
4. Rochester 11, S 


CATALOG 


tt 


Tells how you get guaranteed fluid agi- 
tation results with the outstanding new 
LIGHTNIN “Series E” Mixers for open 
tanks and closed pressure vessels. 
tr 
Shows how interchangeable speeds 
can save you money if your process 
changes. LIGHTNIN “Series E” Mixers 
offer up to 16 standard AGMA speeds 
from one basic drive. 
tt 
Shows how standard LIGHTNIN Mixers 
can give you the versatility of custom- 
design units costing considerably more. 
tt 
Describes how mixing impellers are 
selected for specific jobs. 
Bt 
Tells how Mixco’s engineering experi- 
ence and unique research facilities can 
give you accurate prediction of process 
results. 
inc -tt 
Contains a wealth of fluid agitation 
facts, unavailable from any other source. 


Send for the New LIGHTNIN Mixers Catalog 
B-102 today. Just mail the coupon below. 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the new B-102 Catalog describing LIGHTNIN 
“Series E" Mixers. Also, please send the literature checked 


(0 8-76 Side Entering Mixers [[] 8-101 Condensed Catalog 
(] 8-78 Top Entering Mixers showing complete line 

(Propeller Type) (CD B-75 Portable Mixers (Elec- 
0 DH-50 Leboratory Mixers tric and Air Driven) 


Name 
Title 
Company 
Address 


City 
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\S WE START the new year 
of 1952 it is appropriate that 


Leaders Offer 
1952 Outlook we ponder a moment what is 
ahead for us in the oil refining 
industry. With the rising demand for refined prod 
ucts by both civilian and military users, there is 
no doubt that 1952 will be a busy year for the 
industry 

In addition to the increase in market demand 
there are a host of important problems facing us 
To gain a better insight to what the new year will 
REFINER invited the industry 


bring, PETROLEUM 


leaders’ “our new problems and new 


challenges. What are they and how shall we meet 


opinions on 


them? 

he result is a contributed by 10 
leading refining and refinery construction execu 
The problems discussed included meeting 
manpower 


symposium 


tives 


market demands, material and 


the Iranian situation, and motor gaso 


new 
shortages, 
line octane requirements, as well as many others 


For the complete symposium on “What's Ahead 
- 


in 52” please turn to page 45 


MANY RECORDS 
fell by the wayside as 
result of the 


1951 Oil Review 


Shows New Records ‘* 
petroleum 


951, according to Frank M 
Petroleum In 


direct 
industry's 
acce lerate d te mpo in 
American 


| 
Porter, president of the 
a vear-end statement in which he sum 
and 


stitute, in 


marized the industrys current progress 


achievements. Among the new peaks established 
were well completions, refinery capacity, crude oil 


processed in refineries, and production of crude 


oil, natural gas liquids, natural gas. motor fuel 
and fuel oil 

Many factors contributed to the 
total demand in 1951. The chief factors, according 
to Porter, were: 1) the nation’s stepped up mobili 


zation and defense program, 2) the American people 


increase in 


themselves who are now using more petroleum 
products than ever before, and 3) the shutdown 
of the Iranian oil fields and immobilization of the 
\badan refinery 

\merican refineries processes 2372 million bar 
rels of crude oil in 1951. Another record, this rep 
resents an increase of more than a quarter of a 
billion barrels over 1950. Refinery capacity was 
pushed up to a new high by year’s end, and this 
now stands at 7,230,000 barrels per day, compared 
with 1950’s total of 6,963,644 barrels per day. The 
additional capacity, which is 46 percent over 1941's, 
is another specific example of the industry’s con 
stant program of expansion to meet not only the 
short term, but also the long term requirements 

Motor fuel production surpassed the billion bar 
rel mark for the second time in history. The total 
of 1132 million barrels is an increase of 10.5 percent 
over 1950’s peak of 1024 million barrels. Signifi 
cantly, the number of motor vehicles in this coun 
try rose from 49 million in 1950 to 52 million by the 
end of 1951 

Total production of fuel oil exceeded 943,700,000 
barrels—the highest point ever reached and repre 
senting an increase of 119 million barrels over 1950 
The continuing dieselization of the nation’s rail 
roads played a role in the rising demand for fuel 
oil, as did new housing construction and then 
creasing number of home oil burners 

Liquefied petroleum gas had another big year 


f-Page Phot r { > Gas Company loader check tank being loaded at Burnel 


gauge on a propane 
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From refining through distribution... 
DU PONT METAL DEACTIVATOR 
COUNTERACTS COPPER 
CONTAMINATION IN GASOLINE 


IN TWO TYPICAL GASO- 
LINES, Dv Pont Meta! Deacti- 


A.S.T. Me 
ind. Per. 


DU PONT METAL 
DEACTIVATOR 
Lbs/1000 bb/. 


ANTIOXIDANT STORAGE RESULTS 


maT md 
Minutes oe -_ 


Type ibs/1000 bbi. 


Du Pont No. 5 7.5 277 


Du Pont No. 5 


Du Pont No 


Du Pont No. 


With the consumer highly interested in quality, at- 
the-pump gasoline stability is an important com- 
petitive factor in service station sales. 

Yet, out of 33 typical service station samples re- 
cently tested by the DuPont Petroleum Laboratory, 
more than 50% were found to contain copper. 

Some of these contaminated gasolines had not 
been copper sweetened and may not have contained 
copper when they left the refinery. But since dis- 
tribution systems contain valves, pumps and vari- 
ous fittings which can be a potential source of this 
metal, the gasolines, as a result, may become con- 
taminated 

Du Pont Metal DEACTIVATOR is specially for- 
mulated to offset the harmful effects of copper in 
gasoline. And, when copper is present, the desired 
stability can generally be obtained more econom- 


vator increased storage stability 
by 246% and 362% respective- 
ly. Note that in the first gasoline 
(top), ASTM tests showed the 
need for Metal Deactivator, while 
only the storage test gave an 
accurate indication of this need 
with the second gasoline. This 
is one of the reasons why stor- 
age tests are recommended over 
accelerated tests by the Du Pont 
Petroleum Laboratory 


65 


ically by adding small amounts of Du Pont Metal 
Deactivator, than with antioxidants alone. 

To determine the effectiveness of Metal Deacti- 
vator combined with Du Pont Antioxidants in your 
own stocks, storage tests, in preference to accel- 
erated tests, are recommended. The above chart 
shows why. 

The nearest Du Pont District Laboratory is glad 
to make such tests. Or samples of our products will 
be sent for evaluation if you contact your Du Pont 
Petroleum Chemicals Division representative. 


6 u 5 pat orf 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum er Ww g 78, Delaware 


District 
Laboratories l 


( New York, N.Y 
trict nicag ‘ 
« & ) 
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too. Sales in 1951 are estimated at about 3943 mil 
lon gallons, compared with 1950's total of 3428 
million gallons. LPG, as an industry, is one of the 
fastest growing in the country, as is also petro 
chemistry which made giant strides in 1951. At the 
present time about 25 percent of all the chemicals 
made in this country are petrochemicals, and it has 
been estimated that over the next decade this totai 
will be increased to close to 50 percent, according 


to Porter 


A SURVEY of anticipated 

Refinery refinery capacity expan 

Expansion Survey sion in the U. S. for the 

. first nine months of 1952 

compiled by the American Petroleum Institute, 

indicates that based on present plans additions t 

plant capacity this year may be the smallest in 
recent postwar years. 

Total domestic operable refining capacity by the 
end of next September is expected to be 7,365,600 
barrels daily, an increase of 138,200 barrels per day 
over operable capacity on stream September 30 
1951. API placed total operable capacity at the 
end of 1951 at 7,288,500 barrels daily, which repre 
sented an increase of 504,500 barrels a day over a 
year earlier. Operable capacity at the end of 1950 
totaled 152,000 barrels larger than that existing on 
December 31, 1949 

While a preliminary survey of this nature is 
usually conservative and final realized figures are 
normally higher than anticipated, an important 
factor in estimating expected new additions to 
plant capacity for 1952 is the tight materials situa 
tion. Many construction programs that were origi 
nally scheduled for completion in 1951 have been 
set back by shortages of steel, and in some in 
stances projects designed for 1952 operation will 
not be available until after next September, and 
possibly early 1953 

While the additions td capacity in 1951 were 
ahead of the Petroleum Administration for De 
fense’s over-all refinery program of new capacity 
of one million barrels a day to be on stream in 1953 


the presently indicated construction program for 
the first three quarters of 1952 will set this pro 
gram back considerably. PAD’s first plan had been 
for additions to capacity at the rate of 500,000 bar 
rels daily each year in 1951 and 1952. However 
this was later revised downward to yearly new 
capacity additions of 350,000 barrels per day over 


a three vear period 


LARGE HAND-LET 
Steel Outlook PEED sign in the office of a 
top official of the materials 
Discouraging division of the Petroleum Ad 
ministration for Defense in Washington, entitled 
“Policy,” reads: “If industry representatives 
aren't confused when they come in—get them 


January, 1952—A Gulf Publishing Company Publication 


confused before they leave. Materials Division.” 

While cynical, there is some truth in this 
thought, as has been discovered by petroleum 
industry visitors inquiring about the outlook for 
controlled materials availability and the reasons 
behind decisions on allocations to the oil and gas 
industry by Defense’ Production Administration. 
The real confusion, however, is not with oil and 
gas operators nor with the industry men who 
staff PAD. It is inherent in the entire organiza 
tion of governmental bureaucracy 

Out of this muddle PAD officials can make few, 
if any, definite decisions on materials supplies for 
the long term, but viewing the future on the basis 
of past experience several predictions can be made 
with some assurarce. The most outstanding of 
these is that there is little chance of oil and gas 
operators getting increased allocations of steel 
before the middle of 1952 and possibly not before 
the end of next year. The coming year will see a 
sharp expansion in steel requirements of the De 
fense Department as indicated by the allocation 
it received for steel in the first quarter of 1952 of 
2,408,700 tons, up 26 percent over the allotment 
for the current quarter. This rate of demand, plus 
the critical shortage of scrap steel needed to pro 
duce the essential metal in 1952, dictates a gen 
eral slowing down in steel use by private industry 
including defense-supporting activities such as 
petroleum. According to best estimates, the total 
national demand of all types of steel ranges from 
50 to 100 percent above the steel industry’s pro 
ductive capacity 

For the refining and natural gasoline branches, 
AD officials say steel and other controlled ma 
terials will be allocated for all projects that are 
highly essential to national defense. However, the 
rate of build-up to be permitted by material allo 
cations will not come up to the rate required to 
add 1,000,000 barrels daily to refining capacity by 
the end of 1953 


WHEREAS: all of us depend in 
Remember onc way or another, directly or 
Scrap Steel indirectly, on an adequate supply 

of steel in order to sustain a more 
perfect economy, and to safeguard national se 
curity, and 
WHEREAS: in 1952 the steel industry will attain 
its highest producing capacity in history, and 
WHEREAS: only the critical shortage of scrap 
threatens to stand in the way of the fullest utiliza 
tion of such capacity, 
NOW, THEREFORE, BE IT RESOLVED: that 
all of us together do mutually pledge to each other 
our utmost efforts to search out any and all hoards 
of dormant scrap in and about establishments, and 
FURTHER BE IT RESOLVED: that we will 
diligently and promptly turn in all such hoards to 
the Scrap Mobilization Drive 
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These LAGONDA Aeaus 


can Ick any coke problem 


=. a 
THE LONG-SURFACE SWING-FRAME HEAD 
with plenty of expansion for 
tubes of wide tolerance 


THE TYPE H-2 HEAD, particularly 


good on uneven coke deposits 


THE TYPE UO HEAD, most widely 
used for its adaptability to average 


coke conditions 


THE TYPE UHC HEAD, designed 
especially and solely for extremely 


heavy coke 


THE FAMOUS 1100 SERIES MOTOR, 
whose excep 
power req 
especially endurin 
sign and constr 
common to all 


here illustrated 


They're all specialists, these hard-slugging 
cutter heads, with a record of countless vic- 
tories over the specific coke conditions for 
which they were developed. These cutter 
heads are tough, and they have to be, for 
behind them is all the coke-smashing drive 
of the famous Lagonda 1100 Series motor, 
with enough power to wreck anything but 
a super-tough cutter head. 

It all comes down to faster tube cleaning, 
equipment failure minimized, and expen- 
sive still time-out cut to the bone. That's 
what you get with Lagonda, 
as refinery men everywhere 
know—from the men who 
handle the cleaners to the men 
who pay their w iges. Bulletin 
Y-29 tells why—on request. 


ELLIOTT Company 


Lagonda Division 
{0 SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. * RIDGWAY, PA 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 


DISTRICT OFFICES IN PRINCIPAL CITIES 


THE 3600 SERIES DUPLEX CUTTER HEAD 


a double or wide expansion type 


Petroleum Refiner 











WHAT'S AHEAD IN '52 








WHAT IS THE major problem most likely front the refining indus 
try in 2 and what can be done about it? Si 1 question was put to 
eading refining and refinery construction exec\ by PETROLEUM RE 
NER to gain: an insight into the new year for hinking men of the 

j industry 


iswers to 


n 1952 


question vary from the steel shortage at the con 
stage to duct coordination at the marketing stage. Possibly 
forecasting can be obtained than by reading the views of the 
ing men in the industry 


utstanc 


serve in a measure to help the re 


C. C. Tate, Manager Refining Dept., als¢ 
Phillips Petroleum Company fining 


IKE many industrial leaders those in 
4 the Petroleum Refining Industry 


glass and 


industry to produce the larger 


volumes of critical products required 


without at the same time producing ar 


ave frequently tapped the uneconomical and excessive quantity of 
» an residual fuel oil 


1952 


canned 


cipate 


K. E. Kingman, Vice President, 
Union Oil Company of California 
br GENERAL our objective as a re 


material 


another 


ner is to convert the raw 
available to us into those products of 
such quality as can be profitably mar 
if con : keted 
be our objective 
ing 1952 


Throughout the 


nee This will presumably continue to 


ng crude to more 


profitable products will 


past year the refining 
industry on the Pa 
cific Coast has been 
essentially in a ¢ 

l 


lition of “full speed 


ahead.” I believe that 


1952 will see us catcl 


Kingman 


ur speed or change 
ducts, which are 

ry become short 

it will be necessary t 
to meet their u 

ir major problen 
vill oordinating our op 
adequate 


erations manta 


supplies of 1 product rect 


nental restri 


Mar 
ided 


mmpany 


W. R. Argyle, Vice President, 
Sinclair Refining Company 
EFINERS 


supply 


may anticipate an ace 
of crude oil providing 


Near East 


»perations 


quate 
harmonious relations wit! 
countries and present foreign 
keep active. We will continue to be hard 
pressed for transpor 
crude and 


Refining 


tation tor 
products 
capacity appears to 
be more than ample 
to meet needs of all 
products except a 
Tew special require 
ments by government 
agencies. Demand for 
the lube oil bright 
stocks may keep them Argyle 
in short supply but 
neutrals and wax will be probably long 
rhe better 
line will be in demand but lower grades 


Over the 


high-octane quality gaso 


will be year the dis 


tillate 


plentiful 


cuts will be easily moved. De 


mand for black fuels will be strong at 


seaboard but may soft inland 
interest themselves in 
products and 


overall 


Refiners best 


quality operate 


stock 


producing 
plants with close eye on 


inventories 


Clark S. Teitsworth, 
Director in Charge of Manufacturing, 
Socony-Vacuum Oil Company, Inc. 
: APPEARS that the problem o 
meeting motor gasoline octane num 
ber requirements will still be a major 
consideration for refiners during 1952 
in view of a continuing shortage of tetra 
ethyl lead. As the de 

fense efiort expands, 

the demand for high 

octane aviation gaso 

line components con 

tinues to increase 

Diversion of high o« 

materials to avi 

ie tends 

degrade the qual 

~ motor gasoline 

e tremendous it 
Teitsworth 


vestment being made 


by the industry to provide additional 


atalytic cracking capacity will relieve 


extent as cracking 


the situation to sucl 
stock is 


runs, (Jctane 


available from current crude 


improvement by catalytic 


alone is limited by the growing 


listillate fuels Distillate 


conser alyt 


the heavier 


relatively untappec 


materi 
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ELECTRIC MIST PRECIPITATOR 









































For high strength sulfuric acid concentration, the 

Chemico Drum-Type Concentrator is most efficient Where sulfuric acid contains iron sul- 
where a reasonably large and continuous quantity of fate, Chemico offers the High-Tem- 
acid is to be concentrated and either oil or gas is perature Concentrator. The Flash-Film 
available as fuel. Concentrator may be used efficiently 
As the diagram and description of the process show, where low cost steam is available for 
the major advantage of this Drum-Type System lies in heat, or if acid quantities are small 
its complete utilization of direct beat. This accounts or intermittent. Whetever your sul- 
for the high economy of this Chemico method of furic acid concentration problem, it 
concentration. The process is continuous. Only one pays to consult Chemico. 

control man is needed per shift, even for multiple units. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK : , 
Chemico Plants Are 
EUROPEAN TECHNICAL REPRESENTATIVE I 
CYANAMID PRODUCTS, LTD., NORTH WEST WING, BUSH HOUSE, ALDWYCH, LONDON W.C. 2, ENGLAND Profitable Investments 


Petroleum Refiner—l 





naterials become available, w« 


and more catalytic reforn 


built to meet this situation 


several ears Socony 


a new catalytic re 


under development 


now reached the 

cess is know! 
Catalytic Reforming 
Vacuum is planning t 
catalyst manufactur 


ming 
install Phermofe 

37,000 bar 
This 


initiated as soon as 


three 
rming units of 


arging capacity 


be obtained 


J. F. Thornton, President 
The Lummus Company 


QS WIL! sec continuing 
—_ gh level activity in 
both domest and toremn refinery con 


t all siens The 
vorld demand for 
and technological 


achieve superior prod 


w temporarily joined 
on in building up 
rehning capacity 
n ormal 
of bur 
t re} lace 
un capacity both su 


perimposed on mili 
tary demands, Alkyl 
ation and lube oil 


capacity increases 


ive been requested 


b PAD and add to 


refinery 


problems 

uction indus 

ents of U. S 

" 52” then 

on demanding the 

ngaged in engineering 
refineries 


January, 1952 


Michael Halpern, Vice President, 
The Texas Company 


A SHORTAGE ~ steel, steel alloy, 
i and copper supplies may well be the 


facing oil refineries u 


Without adequate 


major problem 


1952 supplies for re 
placements, for additions, and for sched 
uled 


new operating 


units refiners may 


find it impossible to 
meet volume require 
ents and production 
schedules 

order 
both 


civilian 


There tore, in 
to provide for 


military and 


ceds, it 1S Imperative 


that adequate supplies 
the necessary ma 
Halpern 
avail 


terials be made 


able to the refining industry 
Efficient 


placement materials must be 


operations require that re 


m hand at 


the time of test and inspection of operat 


ing units if loss of operating time and 


production is to be avoided. Certain 


units, because of the character of the 


stocks 


alloys to insure safe operation and satis 


processed, require the use of 


tactory stream time 


Protection of military and civilan 


consumption requires that such materials 
rehning ww 


be made available to the 


dustry 


Clarence H. Thayer, Vice President, 
Sun Oil Company 


rmal prol 


N ADDITION to our nm 


lems of meeting competition in qual 


itv and quantity « ducts and the 


hortages 


abnormal problem caused by s 


~ materials for maintenance and con 


struction of 


our re 


hineries, many rehn 
ers will almost cer 
with 


tainly be faced 


serious problems in 
meeting the demands 
for military products 
Another 


perhaps more serious 


pre blem 


than usual, will be 


ot meeting nur 


er require 
Thayer 


ments tor the iper 


visior and maintenance 


operation 


many new refining plat he 


pleted in 1952 


Obviously all d thei 


refiners 


full share in meeting military needs and 


to exercise ever possible ingenious 


means if necessary As to manpower 


shortages, it is well to begin far jin ad 


vance to train personnel for these new 


plants. Surprising talents in people can 


often be found when the oy rtunity 1s 


given to use then 
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John W. Newton, Vice President 
Magnolia Petroleum Company 
xe ING the petroleum industry and 


most others next year will be the 


major problem of optimum utilization of 


manpower and ma 


terials. The refining 


business, if it 


meet requirements, 


must double et 


forts in locating 


points. A 


waste 


shrinking manpower 


reserve and high costs 
create additional inter- 


est in appropriate pro 


cedures for increasing 


Newton 


employe productivity 


throughout industrial occupations 


Only minor gains toward relieving the 


shortage of graduate engineers are indi 


cated—a situation that emphasizes again 


the great importance of engaging such 


versonnel, full-time, on the strictly pro 


fessional tasks for which they are trained 


Closer scrutiny should be given to 


spots m production which fall short o 


capacity or fail to conserve hard-to-get 


materials. Training, communications, or 


gamizational detects and other matters 


affecting productivity deserve a lot of 
attention. Carefully planned and executed 
programs attacking inefficiency of every 


kind could be the 


gest rehning problem 


answer to 1952's big 


D. W. Darnell, President 
The Fluor Corporation, Ltd. 


_. the present confused world 
situation, it is impossible to predict 
with ahead of us as 


confidence what ts 


regards refinery construction 


With 


of rehning 


projects 


some half-million barrels per day 


capacity 


idle at Abadan, it is 


evident that certaim 


Steps will be neces 


sary to at least par 


tially replace this ca 


pacity. Even though 


some agreement may 


be reached in the near 
future for the « pera- 


tio 4 this facility, 


it is evident from 


what has happened Darnell 
there that any operations would only be 
as secure as the government then wu 
With 


is only logical to predict that at least a 
this 


power this unsettled condition it 


portion ot refining capacity will be 


installed elsewhere in more secure areas 


One exception to this might be where 


FS CONTINUED ON PAGE 52 
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From DRAFTING 
TABLE to 
COMPLETED 
REFINERY 
TRECO GIVES 





Maximum efficiency and greatest economy 
are not just words from a dictionary. They are 
the culmination of years of experience —a 
closely-integrated organization capable of de- 
signing, engineering and constructing a 
refinery to best fit your present needs and 
projected future requirements. Even under 
today’s problems of decreasing labor supply 
and the increasing difficulty of securing ma- 
terials and equipment, Treco has been able 
to complete all jobs within the contractural 


your problem involves the 
re eling of an old plant or 
the building of a complete new 
one... your first step should 
be to wire, write or telephone 
Treco. You'll get fast action 


without obligation. 


requirements. 


e TULSA, OKLAHOMA G 
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Liquefied Petroleum Gas 
Sales Advance Again 
In 1951 


und GEORGE R. BENZ 


mpany, Bartlesville, Okla 


W. RUGH 


retroieun 


1929 LPG in 
4100 million 


product used 


marized in early Sales of 


1951 


gallons, exclusive of any 


growth and 


I l ut rapid 


liquefied petroleum reached an estimated 


7. 
as 


1 
xpanst ot the 
I 


unabated as it 
first 


industry continues 


is since its progress was sum in the manufacture of aviation and motor 


Marketed Production of Liquefied Petroleum Gas 


TOTAL SALES DISTRIBUTION—1 000 Gallons 
Percent Chemical Percent 
Increase Mig Increase 


Percent| Gas 
mcrease «= Mig 


Percent | Domestic and | Percent | Ind. and 


Increase) Motor Fuel’ | Increase) Miscl.? 


Gallons ia 
Year Thousands 











1922 

1923 2 

1924 7 : Sale of Liquefied Petroleum Gas Confined Primarily to Bottled Ges Business 
1925 4 Prior te 1928 
1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

194 


40.3 

’ 0.6 
2,034,464 \ 5 5 ‘ 52 
2,868,000 = 0.0 


Included also is LP-Gas sold by domestic distributors, but used for industrial purposes, internal 
ombustion engine fuel and for gas manufacturing purposes. Included also, in 1951 only, is LP-Gas sold direct by producers 
and marketers solely for fueling ‘nternal combustion engines. (See special note.) 
For all years prior to 1951. includes LP-Gas sold for fueling internal combustion engines 
’ Not comparable due to segregation of chemical manufacturing 
* Not comparable due to change in method of reporting LP-Gias sold for fueling internal combustion engines 
REMARKS: In this table total sales for all years except 1951, were obtained from U. 8. Bureau of Mines reports. Dis- 
tribution for the years 1931 to 1950, inclusive, was obtained from the same source. All other volumes were estimated by the 
writers. The total sales volume includes all LP-Gas (propane, butane and propane-butane mixtures) when sold as such. Until 
1944 the sale of pentane when sold for any purpose other than motor fuel blending was included. Since then it has been ex- 
luded. It does not include butane when blended with heavier petroleum fractions for motor gasoline purposes. Intercompany 
sales transactions such as purchases of LP-Gas by one company from other companies and resold as LP-Gases have been elimi- 
ated in order to avoid duplication of sales figures. The data do not reflect sales of LP-Gases used directly by the producer at 
the point of production for fuel polymerization, solvent, de-waxing, ete. Neither do the figures include sales of hydrocarbons 
to plants manufacturing synthetic rubber or aviation gasoline or their components 


brooding and similar uses 


See special note 
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A Typical Petrochemical Plant Using LPG Hy- 
drocarbons as Raw Material for the Manufacure 
of Chemicals and Chemical Intermediates 


This is an 
increase 1950. The 
gallonage increase of 846 million gallons 
is almost equal to the total sales of 1944 

The Short 


ages in winter 


gasoline or synthetic rubber 


of 25.9 percent over 


demand seems insatiable 
are apt to be felt again, 
especially if colder-than-normal weather 
occurs. The industry entered this winter 
with its storage in better shape than a 
Phe storage and transportation 
1952 


year ago 


picture appears brighter for 


The industry is once again beset with 
material shortages and resultant alloca 


tions and by price regulations on its 
products and supplies 


The LPG 
suppliers of 


industry ranks as one of 


the major energy im the 
country. It is viewed by many as the 


fastest-growing segment of the petro 


leum industry and one of the fastest- 
growing industries in the country today 

With this report, the writers are mak 
ing a change in the method of reporting 


LPG 


tion engines 


sold for fueling internal combus 
This change brings under 
one heading—“Domestic Motor 
Fuel”"—all LPG directly by pro 
ducers and marketers as direct 
fuel plus all LPG sold by distributors 

Prior to 1951, LPG 
producers and marketers to consumers 


and 
sold 
motor 
sold direct by 
using it solely for fueling internal com 
bustion engines was reported under the 
‘Industrial and Miscellaneous” heading 
LPG sold 
ultimately 


by domestic distributors but 


used as internal ergine com 
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Filling a Delivery Truck at One of the Estimated 4500 LPG Bulk Plants in the U. S 
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increase potential 
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term effect, | 
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ctual demand. Shortage 
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reduced LPG 
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of also sales 


that per tight 


situation emphasized the wunpor 


tt standby utilities 


LPG 
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ave ample storage facilities 
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nmer months. Increased sales of 


utilities for augmenting supply 


expected 
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on the Tennessee Gas Transmission Pipe Line 


| AIRCOULERS 


GIVE FAST, EFFECTIVE COOLING 


4. EASY MAINTENANCE—fewer parts, easy accessi- 
bility and better wearing characteristics, 


5. QUICK INSTALLATION—for fast field assembly, 


every part is marked and identified on assembly draw- 


At twenty-six stations on the Tennessee Gas Transmission 
Pipe Line. 213 ALCO Aircoolers handle jacket water and 


auxiliary engine water cooling requirements. 


Using both Radiator Core and Fintube Aircoolers, Models 
81, 84, 4 and T/6, engineers found that water treatment, 
scale and corrosion problems were eliminated. Other 
advantages of these compact ALCO Aircoolers include: 


1. LOW OPERATING COST—in addition to low first 
cost. ALCO standardized parts . . . broad heat transfer 
volume production . . . plus correctly 


experience .. . 
insure real economies. 


engineered safety factors .. . 
2. FLEXIBLE DESIGN—you can get either the radiator 
core or fintube type cooler from ALCO, powered by 
electricity, steam, gas or oil. 

3. EFFICIENT PERFORMANCE—induced draft design 
eliminates the chance of recycling hot air with a sub- 
sequent loss in heat transfer. 


ings so that no specialized labor is required. 


Write to ALCO Products Division, American Locomotive Company, Sche- 
nectady, N.Y. for a copy of ALCO Aircooler Bulletin, or call your nearest 
ALCO Sales Engineer at Beaumont, Chicago, Houston, Los Angeles, New 
York or Tulsa. Plants at Dunkirk, New York, and Beaumont, Texas 


In step with tomorrow—Aico Aircooters, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
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Transportation Methods 


lume movement of LPG from 


resulted i 


Fueling o Bus Which Uses LPG as Direct Motor — 
Fuel. More than 1000 LPG-powered buses are 


now im operation 


ransportation 
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methods 
volumes of othe 
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terminal constructed during 
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What's Ahead 


®CONTINTCED FROM PAGE 
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producing petroleum from shale 
the consensus fr such a 
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will 
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law leter 


mine the timing will 


require an up-gradi he ot 
petroleum products 
Recent petroleum developme 


Nort! Ameri 
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n the 
an continent hav im 
wn reserves substantially 
There is rgent 
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and re arcl 


need for more im 
proved met locating new re 


serves is continuing in this 
lirection 


With 


nung 


the rearn 


1952 


ament progran 
t banner 


should be a 


for all industries closely associated there 
including petroleum and petroleum 


Ne w 


ation 


constructior 


the 


processes will require 
moderni and conversior f 
facilities 


pr 


refiners 


existing 
The 

leum 

the 


blem niversal among petro 


is to immediately increase 
capacities 
the pr 


jet fuels and ot! 


their plants, especially 


in oductior t 


aviation gasoline, 
er products most urgent 
Materia!s 
to convert 
existing installations whenever possible, 
and to make 


possible 


in the present emergency 


problems are forcing refiners 


ne 


s as flexible 
as conver 
srr t 


This 


meet demands 


makes the effective use DI 
isk 


present materials and 


it bs 


minimizes the 


Man 


product quality 


lescence of new facilities 
shortages 
are 


making automatic 


han 


plant 


more attractive t bet 


ever 
J. Porter Langfitt, Vice President 
The Pure Oil Company 
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Synthetic fluid cracking catalysts 


The use of highly uniform synthetic fivid 


cracking catalyst elimin 
caused by inconsistent cata 

Controlled composition - - 
ible physical properties - 


purity -- these features oF 


+ It produces © higher octane re] 


« It permits 


ates troubles 
lyst properties. 
_reproduc- 
high chemical 


e a basic part 


greater throughpy 


help refiners: 


of the uniform quality of synthetic crack- 
ing catalyst .--9 uniformity obtainable 
only with synthetic. 

5 out of 6 flvid cat cracking refiners 
use synthetic cracking catalyst, because 


they know from experience: 


asoline. 


t, thanks to approximately 


20% lower coke yield. 


e It redu 


high regenerat 
« It gives highest iso-buta 


It has superior heat, ste 


ces CO. CO ratio i 
ing capacity. 


n flue gas, thus helping to maintain 


ne yield. 


am and sulfur stability. 





and, based on performance.-- 
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A PITTED FLANGE/S 


A Flexitallic Spiral-Wound Gasket does 


confined fluid. The spiral-winding/g¢ ped metal plies, separated by 


faces. They flow into any irregularity 
plies of filler, results in a mor ighest efficiency when bolted up 
ri 


iency is built in to support flange 


cold at required stud stress. 
Ny pplied. Teflon may be used as filler 


design stress and the actual 4g 
material where ordinary ; 

for pressures from vag hy 4 Ibs. For temperatures from -200°F to 
1800° F, For all stand hy ‘oipt ag6 lies in four thicknesses: .125”, .175”, .250”, 
285". For special bby assémplies/up to 104” I. D. Write us your requirements. 


Eben, ny, 


Flexitallic Gas 
Representa ¢¢ G prificipél 
4 


® 
SPIRAL-WOUND GASKETS 


FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


nd gaskets are for the name FLEXITALLIC stamped into the met 
e Flexita ( t. Look for Flexitallic Blue in gaskets with asbestos filler 
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News Notes On Refinery and 
Other Plant Construction 


Petroleum Refiner’s quarterly "Box Score” 
tabulation starts on page 59, this issue 








Conoco Starts Further 
Expansion at Ponca City 


Continental Oil Compar v1 


ipproximately > 


pansion pt 


facilities, 

imcluc : ‘ | design re 
pment ating oil addi 
plant and el rie ‘ plant 
equipment, will t d in the late 
ing and will ut 18 months 

completior 

nea City re 
e installation 

equipment of tl 

type at a cost 
possible t produce 
of substantially higher 
to oil 
refined 


crude oil 


nvested 


vhile contributing 


extracting n 


plant 
second 

he Ponca 

gs the im 


ntinental recently made 
expansion and improvement 


lant t $15 mill 


Kellogg Contracts Phenol 


Plant for Montreal! Firm 
Kellogg Compatr Ltd 
t The M Kellogg Ce 
n awa iti-million 
enol plant 
Britis American 


Montreal, Car 


Canadiar 
subsidiary ” 
! ! ded a 


A unique 


ounds ot 
ai mercial 

which 

is Oxi 
] and ace 
I l trom the 
al f Wilming 


' 
Distillers limited 


Phillips Chemical Takes 


Over Houston Plant Plans 
\ 


p 
shu 


pr 


ammoma, methanol and other chemicals 


trom “petroleum raw materials *hil 


lips Chemical Company will use the 
manufacture fa “wide 
onstruction 
started immediatelv on the plant 
reported to rua close to $40 


facilities for 
variet of petrochemicals.” ( 
will be 
which ts 


million 


New Mexican Refinery 
Probable in 1952 Program 


\ 15,000 barrel refinery at Mazatlan on 
the Pacific ( Mexico is scheduled 
to go into some 
time this vear according to Jose J. Nettle 
Flores manager for 
Petroleos Mexicanos, the government oil 
company This refinery was announced 
early last year but has been in_ the 
planning stage. Flores says Mexican ex 
pansion will advance at the rate drilling 
forthcoming 


oast ot 
construction stages 


vision 


southern d 


and refinery equipment ts 
from the United States 


Shell's Wood River Plant 
Gets $42,500,000 Build-Up 


The recently announced $42.5 million 
improvement and expansion of Shell 
Oil Company's refinery at Wood River 
Ill, will increase the daily crude oil 
capacity there from 120,000 to 170,000 
barrels, and will all of the re 
finery's facilities into balance at the 
higher capacity level,” according to 


“bring 


new 
1 company spokesman 
So tar, approximately $12 to $15 mil 


lions in contracts have been let, largely 
to the Foster Wheeler Corporation of 
New York, and the Flu Corporation 
L.td f Los Angeles crude unit 
construct desi for a 

60,000 barr ‘ and 
construction is also un Vay on an 


is beimeg 
capacity 
enlarged catalytic ra rroduct re 
covery units are 
expected to he im 1952 

iT the entire 


system 


Shell engineers ; 
rect 


planned 
construc 


ther units the have beer 
under 


eed preparation 


batt V ric are no vet 
1O1 include a new t 

system for additional cat-cracker charg 
ing stock; cracker feed pre 


} propy 


new cal 


eaters; extensions to catalytic 
lymerization facilities 
butylene alkylation plant; a new 


plant; con 


lene p extensions 
to the 
talytic nap! tha reforming 
siderable utilities extensions: increased 
product tankage and 
ying facilities for product pipe lines 
little 
because nthe 
situation, a Shell 


Wood River 


barring radical 


facilities more 
Although dates of completion are 
more than speculation 
construction 
spokesman 
job should be completed 


ppl ire, by late 


supplies 


said e entire 


changes in the 


1953 


Publishing Company Publication 


Major Companies Agree 
To Build Indian Plants 


I'wo major oil companies have signed 
agreements with the government of 
India providing for the erection of r« 
fineries near Bombay for the manu 
facture of petroleum products for sale 
the Indian public. Further negotiations 
are being carried on with yet a third 
rehning company 

Standard-Vacuum Oil Company has 
agreed to build a 20,000-barrel refinery 
near Bombay at a cost of $35 million 

Burmah-Shell Oil Company will build 
a 30,000-barrel plant at a cost of $47 
million in the same general area. Both 
plants will be managed by Indian sub 
sidiaries, and Indian investors will be 
invited to participate on a _ preferred 
stock basis. In addition the companies 
lave promised to train Indian personnel 
to handle technical operation of the 
refinery. In return India has given as 
surance against arbitrary nationalization 
Standard Vacuum technicians are a 
ready in the area working on land im 
provements as well as taking care 


necessary dock and harbor facilities 


Neither Caltex Nor Shell 
Make Indian Commitments 


If India expected the Standard 
Vacuum Oil Company commitment to 
build a $35 million refinery near Bombay 
to start a stampede of offers from other 
guarded remarks 
companies 4s 


oil « terse, 
by even such interested 
California Texas Oil Company and Bur 
mah Shell Oil Company were enoug! 
to quell high hopes 

Caltex companies, with a long-time in 
in such a project, have stated that 
more study is involved” im de 
whether the company will 


ymmpanies, 


terest 
“much 
termining 
build in India 


Continuous Coking Process 
Added Sunray, Texas, Plant 


Shamrock Oil & Gas Corporation at 
Sunray, Texas, is adding a new con 
tinuous-contract coking process unit t 
its 75,000 barrels-a-day refinery -there 
The unit, first such commercial facility 
erected by lLummus Company, will be 
n operation by mid-1952. In process, a 
stream of hot coke is kept in continuous 
contact with pre-heated oil charge t 
build up coke particles. As these particles 
they are draw 


reach the desired size, 


ff as dry lump coke 


DPA Cuts Certification 
Ten Percent; Pushes Tools 


\ 10 percent 
certihcation has 


lowering of percentage 
been ordered by the 
Defense Production Administration for 
all industries following the end of a @& 
day moratorium on all rapid tax 
offs. The slash brings avgas project cet 
tihcations down to 90 percent and basic 
refining down to 65 percent, etc. Excep 
tions are still possible depending on the 
of individual projects. Ef 
fective this month, all projects must be 
approved by DPA prior to start of con 
struction to be eligible for fast 


write 


circumstances 


amor 
tization 

The latest projects certified for rapid 
tax amortization within the refining 
industry included that of Pan-Am Sout! 
ern Corporation and National Petr 
Chemicals Corporation. Pan-Am Soutl 
ern will rehabilitate alkylation 


turnits 





Fast Tax Write-Offs 





Construction 
Amt. Amort Amount Percent 
COMPANY and LOCATION Type of Pacility Applied for Certihed Allowed 
saat a 





3,214,000 


Refining Amortization 
Involves $454 Million 


Gas 7.666.160 
Gasoline 29,815 


Aviation Gasoline 575,000 


Gasoline 184,125 


vusly listed as approved in period between October 19-November 5. Additional data are provided 


Petroleum Industry Tax Amortization Certificates 


Proposed Tax Amert 
Number Investment Allowed Percent Tax 
of Thousands (Thousands Amort. of 
Certificates of Dollars ef Dellars) lavestment 





128 $620,458 $454,833 73.3 
4,911 25,005 71.6 


pr wit ropos 
- ‘ INDUSTRY BRANCH 


Petroleum Refining 
Natural Gasoline 13 
49 17,933 10,676 595 


Storage and Distributio 
Natural Gas 6,758 65.3 
Crude Oil Pipe Lines , 1,241 
Natural Gas Transmiss 530 
566 


field Machinery and Equipment 
200 447 $496,575 


«5000 barrel Antwerp Refinery Reaching 
‘plant. 40,000 Barrel Capacity 


ymerization plar 
rease the present By 1952 the crude capacity of the 
to 8000 barrels new Antwerp refinery of the Societe In- 
heduled for con lustrielle les Petroles will hit a peak 
1953 40,000 barrels daily. The rate of pro- 
ctor since the refinery came on 
"aa Pan-Am Enters Petrochem a Se ee ee ae 
Co-op Refineries in Mid- Fi y 20,000 barrels per day 
, ield at El Dorado, Ark. inis! yroducts will be marketed 
Continent Plan Expansion See tem Hentitaen Gamma ter Petsenns. & eubeidlary of. Pane 


mid 


Caltex Maps Program For 
Supplying Oceania Area 


ement close to distribution cent 
f the Caltex group in 
program to supply the 
Orient, Southeast Asia 


h Pacific with crude and 
ucts. The program will cut 


tanker hauls and ease the 














MANUFACTURERS OF 


QOddorization of natural gas is just 


one application of the Milton Roy 
principle of controlled volume 
pumping. Milton Roy Controlled 
Volume Pumps are widely used 
elsewhere in the petroleum indus 
try—for pumping distillates, 
solvents, furfural, liquefied petro 
leum gases, tars, sludges, asphalts 
petrolatum. They are used for the 
addition of inhibitors, controlled 
catalyst make-up, and for other 


processing techniques 


CONTROLLED VOLUME 


Milton Roy Controlled Volume 
Pumps do things ordinary pumps 
couldn't be expected to do, per- 
form flawlessly on services where 
no other pump has filled the need: 
They have the advantages of 
design simplicity, low upkeep, 


low cost 


MILTON 
/ 


For additional information, call 
the Milton Roy representative 
listed in your telephone directory 


Or write us direct. 


1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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Republic Capacity Doubled 


Capacity at Republic Refining 
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African Refinery Planned 
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Austrian construction 
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More Construction Notes, Page 148. 
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by 


Gaa De 
irdtion Pit 


rude Expansion 
fur Extrac 


at. Cracker 
at. Poly 


TCC Unit 
Vacuum Flasher 
Modernization 
Ammonia 
Refg.) Unit 
Lube Oi! Pht 
lene Poly 
Arosorber and 
Houdriformer 
Hvdrogena 
tion Pilot Pit 


Asphalt Refinery 


Publishing ( 


Daily 
Capacity 


Estimated 


$3.5 milho 


$4,940,000 
$161,24¢ 


$1.5 millior 


$4 million 


$5.6 millior 


PAD Certified 


ader Constr 


$3,214,000 
47,000 bbls t 
24 Mmef Contracted 


$275,000 
$1.8 millior 


PAD Certified 
Begir 
Begir 


3,000 bbls Jan 


Jan 
2.000 bbis 
$404,000 


140,000 Ibe $3.4 milhor Under Constr 
+9500 bbls Lf 
20,000 bbls I 


28,500 bbls 


ynstr 


onstr 


nder ( 


der ( 


50 000 each 
+18,500 bt I 
7,000 t I 


der Co 
der Cor 
PAD Cert 
PAD Cert 
$1.1 millior Under 
Anno 
Desigt 


bl 
$184,125 
$1.1 million 


125,000 bbis 2 


40,000 bbis Demgning 

0,000 bbs 
63,000 bbls 
1,500 bbi 


Designing 

Desigt 
$913,671 ’ 
$4 millon Desigt 


2 


000 bbis 2 millon 


A »ympleted 
$17 millor 


Under Constr 
$198,990 
$19 mill 


$1.7 mil 


$9 milhor 
24 Mmef 


200,000 mef 250,000 


37,000 bbls $34,400 


$320,000 


"AD Cert 
20 tons der Constr 
4,500 bb! 
900 bbis 
46.000 bi 
15,000 bbls 
55,000 bbl 


$4.6 milhor mpleted 


nder Constr 
der ( 
der ( 
ympleted 


onste 
neste 


11,000 bbls. $1 milhor 


8,400 bbis $2.5 millior oder Constr 


6,000 bbis $1 million 


ym pleted 


10,000 bbis $8.4 millor 


300 tons coa Sil mw ” 


65,000 tons oder Constr 


ompany Publication 


Probable 


Completion 


1952 
1952 


Late 
Late 


1952 
1952 


Early 
1952 


June, 1952 

Summer 1953 

Summer 1953 
. 


Summer 1953 
Summer 1953 


Spring, 1952 


3rd Otr., 1952 
ard Qtr., 1952 


April, 1952 


Fall 1952 


Licenser 


Engineering Contracter 


Staff Cat. Constr 


Atlantic Ferguson 


Badger Div Badger Div 


Badger Div 


Blaw-Knox Blaw-Knox 


Koch 
Koch 


Koch 
Koch 


Foster Wheeler 
Lummus, 80D 
& Foster 
Wheeler 
Fluor 

Foster Wheeler 


Lummus, 80D 
& Foster 
Wheeler 

Fluor-SOD 

80D 

sOD 


Howe-Baker 


Gulf Seaman 


Foster Wheeler | Foster Wheeler 


Gull 


Kellogg 


U.OP. 


Badger Div Badger Div 


Fluor Fluor 


Blaw-K nox Blaw-Knor 


Blaw-Knox Staff 


Parsons Parsons 


Staff-Braun Braun 
Staff-Fluor Fluor 
Kellogg Kellogg 
Kellogg Kellogg 
Tears-Sun Sun 


Sun Sun 


U.O.P Sun Sun 


Sun-Houdry Tears 


Sun 





REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


Daily Estimated 


Cest 


Probable 
COMPANY Plant Sue Matus 





( hioeride 

Topping 
Crk 
Reformer 
Poly 


asoline 


Capacity 


mill 
2.008 
30,000 bbls 


2.6 mito 


Nat. Gas Prod 
1,000 bt 


000 bbis 
500 bbis 
©) bbls. 


MOO bt 


800 bbls 
un 


PAD Certified 
jer Constr 
ym pleted 
Start Spring 1952 
Start Spring 1952 
mpleted 
Complet 
PAD Certified 


Engineer 


PAD Certified 


jer Const 


Under Constr 


Constr. Fall 


Jemig 


Under Constr 


om ple tec 
Announced 
Completed 
Completed 


Completed 
Under ( 


onstr 

Under Constr 

Under Constr 
tracted 


Desig 


Completion Licenser Engineering 


W igton-A bbott 
Blaw-Knox 

Dee., 1952 Kellogg 

4th Qtr., 1952 TOP Va Fluor 


Staff 
Foster Wheeler 


Stone & Webster 


Lummus 

OP 
U.O.P.-Ref_Eng 
Koch 


ABLE CONTINI 


Contractor 


Ford-Bac 
Davis 


Wigton Abbott 


Blaw-Koox 


Kellogg 
k 


na 


Staff 
Foster Wheeler 


Stone & Webster 


Staff 
U.O.P. 
UOP 
Luramus 


Procon 


Ref Eng 


ED ON 
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% the RIGHT shaft speed 


Gear reduction ratios up to 432 to | 





Every time on every application the power 
drive that is the best is the one that gives 
you the RIGHT horsepower, the RIGHT 
shaft speed and RIGHT where you need it 
. . all combined into one compact power 
felola cole 
Don't put up with makeshift assemblies 
when it’s so easy to get a unit that’s just 
right for each job. 
Master Motors, available in‘ thousands 
and thousands of types and ek, al iT) 


150 HP), give you an enormous selection 


of units designed so that they easily com-, 


bine to give you a power drive that will 
add greatly to the compactness, safety 
and economy of each job. Open, enclosed, 
splash proof, fan cooled, explosion creat 
... horizontal or vertical . . . ie all phases, 


voltages and frequencies . . . in single 


It works out the 


speed, multi-speed and variable speed 
types . . . with or without flanges or other 
special features . . . with 5 types of gear 
reduction up to 432 to 1 ratio . . . with 
electric brakes . . . with mechanical vari- 
able speed units . . . and for every type of 
mounting . . . Master has them all and so 
can be completely impartial in helping you 
select the one best motor drive for YOU. 

Select the RIGHT power drive from 
Master's broad line and you can increase 
the saleability of your motor driven pro- 
ducts’. . . improve the economy and pro- 


ductivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


+ ij sie @ 3 oe 
yd heck j 74 
[ 
f ae wa a 
t- a) 
‘ om 
‘ 
a 


' 
\ 
the RI G HT horsepower 


100 horsepower and smaller sizes 


same every time 


pale \ 


ot Oi o 


ee _ 


and RIGHT where you want it 


/ 


— 


HUDSON SOLO-AIRE EXCHANGERS 





Pictured above is an installation of HUDSON SOLO-AIRE JACKET WATER 
COOLERS providing cool water to the power cylinders, compressor cylinders, 
and lubricating oil coolers of ten 800 horsepower gas engine driven compres- 
sors. The coolers, using air as the cooling medium, and operating with inlet 
air temperatures ranging seasonally from below zero to 105° F, deliver cool 
OTHER HUDSON “TP” COOLING EQUIPMENT jacket water at a uniform, controlled temperature the 
year around. 
For this installation the great expense of obtaining 
and treating raw water determined the selection of 
HUDSON SOLO-AIRE units—rather than HUDSON 
water cooling tower with HUDSON water-cooled units. 
The use of air-cooled units in this compressor station 
precluded the loss through evaporation of about 90 
gallons per minute of raw water. 
HUDSON SOLO-AIRE units are in use in a great 
COOLING variety of process cooling and condensing services in 


TOWERS . ; 
chemical plants, refineries, and gas processing plants. 


ATMOSPHERIC 
SECTIONS 


ENGINEERING CORPORATION 


}- an. Foxmanct FAIRVIEW STATION ® HOUSTON, TEXAS 


mailed vpen request 


Petroleum Refiner 





COMPANY 


Pana Refining 

Peppers Refining 

Petroleum Specialues 

Philips Petroleum 
Co 


Petroleum Spec 
Philhps Petrole 
Pure Oi 


Pure Oil 

Roosevelt (il & 
Refining 

*Roosevelt O&R 


* Roosevelt O4R 
*Roosevelt O&4R 


Shell OF Co 
Shell Oil Co 
*Shell © 

* hell Oi 

Skelly Or 

Skelly Oi 
Sinelair Refining 


*Sinelair Refining 


*Sinclair Ref 


Socony-\ acuum 
Socony-\ acuum 


*Socony- Vacuum 
Standard-Ind 


Standard-| nd 
Standard-I nd 
“tandard-Indiana 
Standard-I nd 
Standard-Ind 


“Standard. Indiana 
Standard Ou of N.D 


Stanolind Oi) & Gas 
C 


Stanohnd Oi! & Gas 
Superior Refir 


Owners, | 


ery 


Oil 
Oil 
Sunray Oh 
*Sunray ( 
Texas ( 


Tide Water Assoc. ( 


. n 


Western Oil & Fuel 


Wileox © 
Wood River ©: 
Refining 


SOUTHWEST 


Acadia Cort 

American Pe 
Chemical Corp 

*Aqua Du 


Ansona Interssts 
Arkansse-loumana 
Gas Co. 

Aromatics Refining 
Atlantic Refining Cc 
as Processing 

Atlas 

Atlas 

Barnedall Oil Co., Op 
Bay Petroleum Corp 
Bay Petroleum 
Cabot Carbon Co 


Cabot Carbon Co. 


Carbide & Carbon 
Chemicals 


January, 1952 


Plant Site 


REFINERY AND OTHER PLANT 


Project 


Daily 
Capacity 


Estimated 


CONSTRUCTION—Continued 


Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





E! Dorado, Ark 


E} Dorado, Ark 
Pana, Ill 

Oklahoma City 
Flat Rock, Mich 
Okmulgee, Okla 


Flat Rock, Mich 

Okmulgee, Okla 

Smith's Bluffs, 
Ark 


Toledo, Ohio 


Elk City, Okla 
Mogadore, Ohio 


Wood River, I! 


Wood River, I! 
Velma, Okla 
Velma, Okla 
E. Chicago 
Hartford, Ill 
Wood River, I 


Ind 


RK. Chieago, Ind 
E. St. Louis, Ill 


E. Chicago, I 
Neodoska, Kans 


war Creek, 
Sugar Creek 


Whiting, Indiana 


Whiting, Ind 


Wood River, I! 
Whiting 
Cirand Forks, 
N. Dakota 


Cleveland, Ohio 


, Okla. 


Ulysses, Kans 
Superior, Wis 


Toledo, Ohio 


Toledo, Oh 


D a 
D a 


Okla 
Okla 


Lawrenceville, Ill 
Drumright, Okla 
Maysv 


rossville, Til 
Superior, Wis. 


Shreveport, La 

Lake Charles. 
a 

Ba te, Tex 


Florence, Aris 
Blanchard, La 
Baton Rouge 
La. 

Port Arthur, 
Texas 
Shreveport, La 


Shreveport 
Shreveport 
Seurry Co., Tex 
Chalmette, La 
Chalmette, La. 
Bayou Sale, St. 
Mary Parish, 


a 
Bayou Sale, St 
Mary Perish, 
I 


a 
Texas City, Tex 


Polybutene Unit 
also Propylene 
Tetramer 

Revamp Poly 
for Tetramer 

Girbotol Unit 
Revamp Uniw 


Alkylate Fac 


Cat Cracker 
Benzene Pit 
and Auxiliary 
Platformer 


Cataly te 
Benzene 
Extractior 
Benzene 
Gas Extret Pit 
Marketing Ter- 
minal 
Expansion and 
Improvement 
Expansion 
Gas Pit. Expan 
Booster Station 
Refinery Expan 
Gasoline 


Houdry to TCC 
y. Unit 

Rehab 

Avgas Facilities 

Cat. Crk.; Alky 

Ur 


Crude Expar 


Olle fir once 
trate 

Sulfur Recovery 
Pit 

A v-Gas Com- 
ponents 
Aleohols Prod 
Senzene Expan 


Refinery 


Crd. Dist. Pit 
Alkylation Unit 
king 
Cat Reforming 
Research Center 


Crude ( 


Pit. Exp 


ng 
rmai (rk 


tion Plt 
Expand Refinery 


Crude Topping 
acuum 
Additions 


Poly 


Crak 


Motor gas u 
Chem. Pit 


ge Pit 
Expansion 
Refinery 

4,200 hp Com 
preasor Sta 
Aromatics Fac 


( ! 


Detergent Mfg 
Facilities 
Extractive 
Disull 
Platforming Unit 
Cat. Reformer 
Natl. Gaso. Pit 
Modernization 
of Cracking Fac 
Cat. Cracker 
Thermal Black 
Pht 


Oil Furn. Car- 
bon Bik. Pit 


Acetylene Pit 


1 Gulf Publishing ( 


130 bbls 


252 bbis 


250 bbls 
3,000 bbis 


900 bhi 
1800 bbl 


1,140 bbls 


1,750 bbis 


12,000 bbis 

- 
100,000 mef gas 
170,000 bbis 


150,000 bbis 
73 mil. cu. ft 


20,000 bbi 
10,000 bbis 


15,000 bbls. 
775 bbi 


9,300 bbl 


130,000 bbi 
55 tons 


10 million Ibs 


1,044 bbls 


2,000-2,50)) bbls 
45,000 bbis 


3,000 bbls 


200,000 mef 
6,000 bbl 
1000/24 bbi 


10,000 bbls 
4,000 bbls 


*20,000 bbls 
15,000 bbi 
6,000 bbl 
10,000/3,000 
1,500 bbi 


15,000 bbl 
6,800/600 bbl 


15,000 bbls 
65,400 mef 


17,600 gals 


2,500 bbl 
50.000 mef gas 
6,000 bbis. 


+6,000 bbi 
136,995 Ibs 


82,192 Ibe. 


$350,000 


$2 million 


$700,000 
$390,000 


$7 million 
$1.5 millon 


$160,000 
$42.5m 


hor 


$42.5 millior 


260,000 


$4 millior 
$10 million 


21 million 
$142,000 
$1.7 million 
2.3 milbon 


$2.6 milhon 


$6'» million 
$3 mi'hor 


2.4 millor 
$8.5 milhior 


$750,000 


$1.7 mil 


$40,350 
$6 million 


$1 milbor 
$1 miliom 


$2.9 milhor 


$750,000 


25 milhon 


$11.6 million 
$1.5 million 


2.6 million 


$700,000 
$6.5 million 


$1.7 million 
$4 milhon 


ympany Publication 


(Completed 
Under Constr 


Under Constr 


Under Constr 
ler Constr 

Planning 

Under Constr 


Under Constr 
Under Constr 
Under Constr 
Pla 


Under Constr 


Under Constr 
Under Constr 
Under Constr 


Completed 
Completed 


nder Constr 


Completed 

Desig 

Pla 

Under Constr 

Preparing 

Announced 

Under Constr. 
»m pleted 


Design 
Announced 
Planning 


Under Constr 
Early 1952 
Engineering 
Engineering 
Planning 


Completed 
Under Constr 


Under Constr 
Completed 


ider ( 
Under ( 


muster 


onstr 
Under Constr 
Design 
Completed 
PAD Certified 
Under Constr 


I vider ( 
Design 


onetr 


Desigt 
Planned 


Constr 


lanning 
ander Constr 

Desigr 

Under Constr 

Under Constr 

Under Constr 

Under Constr 


Considering 
Completed 


ym pleted 


Desgning 


Designing 





Feb., 1952 


Late 1953 


End 1952 


End 1952 


Middle 1952 


Mid 1952 
2nd Half 1952 


Jan., 1952 
Mid 1953 


15 months 


1952 


1952 


July, 1952 


Phillipe-U.O.P 


Staff 
Staff 


OP 
U.O.P 
U.O.P 
Dow Chemical 


Ref. Maint 


Sheil 


McKee 
Badger Div 


Staff-Braun 


Fluor 


McKee 
Sohio Research 
Shreve, Lamb 


and Harmon 
500 


Foster Wheeler 
Kellogg 
Ref. Eng 


Staff 


Procor 


Staff 


Staff 


Procon 
Procon 
Procon 
Precon 


Ref. Maint 
Poling & Bacon 


Faster-Wheeler 
Fluor 


McKee 
Badger Div 


Braun 


Fluor 


Cat. Const 


Staff 
Staff 

Foster Wheeler 
Kellogg 

tef. Eng 


Dresser 


Delta 


Badger Div 
Hudson 


Procon 


Procon 


Proeon 








Celanese Cort 


( 


co 


MPANY 


ities Service 


ties Service 


mrastent 
Chem 
ongol 
Ind 


” 


miler 


a 
udated 


a 


Petroleum 


REFINERY AND OTHER PLANT 


Daily 
Plant Site 


Project 
Pampa, Tex 
Lake Charles 
| 


re Absor 
Pht 
Chemicals. 
pansor 


Prese 


Ex 


a 
uston, Texas 


Oetyl A 


197,000 Ibe 
4.400 bbls 
5,000 bbls 


CONSTRUCTION—Continued 


Probable 
States Completion Liceaser 


Engineering 


Coatractor 





Under Constr June, 1952 


Engineering 
PAD Certified 
Announced 
um pleted 
om pleted 
(\nnounced 
Under ( 


Late 1952 


waster 
Under Constr Summer 1952 
Under Constr 
Design 
Desigr 


Early 1953 


jer Constr 


»nstr 
oneir 


Under Constr 


mpleted 


Late 1952 


Under Constr 


Under Constr Early 1953 


Under Constr Early 1953 


mpleted Howe-Baker 


str 


Under Constr 


Under ( 


Desigt 


Spring, 1952 
End, 1952 


metr 


1952 


February 
Fall 1952 


Under 


Desigt 


Winter Qtr 
Winter Qtr 


Mid 1953 


® TABLE 


Petroleun 


PR 


é 


Brown & Root 


Kellogg 


Parsons 


Badger Div 
Conoco 


U.OP 


8.0.D 
8.0.D 
Staff 
Kellogg 


Braun, Badger 
nv 


Laummus 
Gulf 


Graff 
Parsons 


Dresser 


Hudsc 


Brown & Root 
Cellogg 


Badger Div 
Procor 


Procoa 


Olsor 


Tellepsen, Prit 
chard, Austin 
Stone 
Webster 
Braun 

Braun 

Braun 

Staff 


Staff 


Kellogg 


Braun-Badger 
Div 


Ford-Baco 
Davis 


Lummus 


Stearns- Rogers 


Foster Wheeler 
Braun 


Koppers 


CONTINUED ON 





TO MARK PROGRESS 


IT ALWAYS PAYS TO SPECIFY 


LADISH 
Controlled Quality 


PIPE FITTINGS 


...you get full value for every 
fittings dollar 





x= 


THE COMPLETE ( (cly FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Ey.) DD Sy) s Gat Ox Oe 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
York © Buffalo © Pittsburgh © Philadelphia © Cleveland © Chicago © St. Poul 


* Houston © Tulsa © Los Angeles © Havana © Toronto @ Mexico City 


The more critically you appraise value... the 
more you will appreciate Ladish Controlled 
Quality Fittings. For the ultimate economy 
of Ladish Fittings is assured by laboratory, 
engineering and manufacturing controls un- 
surpassed for thoroughness and rigid stand- 
ards. From metallurgy through machining 
... repeated tests safeguard the extra strength 
and soundness vital to long dependable serv- 
ice... extra value you can always depend 


on from Ladish Controlled Quality Fittings. 


a'+7.- BOGOF CJ 





can be either 
PARTNER or PROBLEM 
of Industry 


Hagan—glassy phospha 
Hall—consultants on | 
propiems 


HAGAN 


HALL oe 
BUROMIN . 
CALGON 


Prompt Service— 
Immediate Shipment 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Estimated Probable . 
Cost Status Completion Engineering 


Daily 
Capacity 


COMPANY 


lipe Chermea! ( 


*Reput Re 
Shamrock Oil & Gas 
Cor; 


*Shamrock ( 
hamrock 


*Shamrock O&G 
Shell Chemical ( 


Sid Richardsor 
Refining C« 


Plant Site 


Houst exas 
Borger, Texas 


Borger, Texas 
Ba 


Dumas, T¢ 


t. Worth 
Dollarhide, An 
irews Co., Tex 
Smith's Bluff 


Texas 
Smith's Bluff 
Smiths Bluff 


Tex 
Smiths Bluff, 
Tex 
Smiths B 
Tex 
Smiths Blu 
Tex 


Texas ( ex 


% 


exas Cit Tex 


I 
McKee, Texas 


Houston, Texas 
Houstor 
Nor La 
dessa, Texas 
Texas City, Tex 


Texas 


Houst 
Houst 
Houst 


rry Cty, T 
Ramsey Field 


Aromatics Ex 
pansion 
Chem. Pit 


Carbon Black 
I 


Alky. Expar 
Nat. Gas Pit 


Comy 


Nat. Gaso. Pit 


Basic Refit 


Expand Ethy 

lene & Ethyl 
Chioride Prod 
Glycerine Pit 
Extension 
Sulfur Recov- 

Unit 
Benzene-T oluene 


Platforming Unit 


Re 
Refinery Altera- 
tions 
Crude Topping 
Cat. Cracker 
Desalting Unit 
Crude Topping 


Cat. Crk.-Poly 
Alkylation Unit 
Expansion 


Modern Crk 


Nat. Gaso. Pit 
Aromatics Fa 


Eth Alcohol 
Expansior 
Gas Pit 
Carbor 
Pit 


Dehydration 


Refrig 
Black 


Demonst. Re 
tort 
Sulfur Extra 





1,800 bbl 
175,000 Mefd 


6,500 i 


$1 milhor 


8,000 bhi 


240 260 bbls 


80,000 tons/yr 


$15.5 millon 


3,570 bbl 
250,000 Mefd 
120 tons 


100 Mef 
20,000 bt 


$4 milhor 
$212,090 


$3.6 millon 
$5 milhor 
$40 millor 
$1 millior 


$900,000 
$409,612 
$169,165 
$1 milli 
$18,805,000 
$2 millon 


$650,000 
$3.6 million 


$6 milhon 
$10.8 millior 


$390,000 
$10.8 milhor 


1,901 bbi 
26,000 


1,900 bbls $390,000 


20,000 bbs 


mullior 
130,000 
$80,000 


16,000 bbls. $2 milhot 


$195,500 


40 tons $500,000 
1,250,/2,500 bbi 
15,000 bbl. 
125,000 bpd 
20 tons 

30,000 bbis. 


$4.6 million 
$12 million 
$30 milhior 

$130,230 


25,000 bbl 
40,000 bbl 
37,000 bbl 
15,300 bbi 
$5.5 millio 
5,000 /200 bbi 
1,400 bbl 2.7 milhor 
11,000 bbi $10.2 milhor 
$1.2 millior 
1.5 million eu. ft 


45 Long Tons 
130/197 bbi 
450 bbls 
25,000 bbls 6 milbos 
7.5 milhor 
50,000- 70,000 5 million 
mef. gas 


2,000 bb!s 
5 Mef wet 
68,500 Ibs 





PAD Certified 
Desigt 


Planned 


Under Constr 
Completed 


ineed 


Under Constr 
Under Constr 


ymplete 
Under 


ympleted 
Completed 
Under Constr 


PAD Certified 


PAD Certified 
PAD Certified 
PAD Certified 


PAD Certified 


PAD Certified 
PAD Certifies 


Announced 


Design 


Planne 
Completed 


Announced 


Start 1952 
Start 1952 


Begin soor 
Begin later 
Planning 


Under Constr 
Announced 


Announced 
Under Constr 


Under Constr 


Under Constr 
Under Constr 
A nnouncec 

Under Constr 
Under Constr 


Field work 
sm pleted 
Desigt 


Under Constr 
Under Constr 


\ munced 
Under Constr 
Under Constr 


PAD Cert 


ym pleted 


PAD Certified 


Mid 1953 
Indefinite 


Mid 1952 


Fall 1953 


Early, 1952 


Howe-Baker 


Ref. Eng 


Phillips 
Parsons 


Badger Div 


Braun 
Brown & Root 


Lummus 


Parsons 


Foster Wheeler 
U.O.P 


Graff 
Staff 


Staff-Fluor 


Cat. Constr 


Blaw-Knox 
Fluor 


Brown & R 


Phillips 
Parsons 


Badger Div 


Braun 
Brown & Root 


Hudson 


Kellogg 
Kellogg 
Kellogz 


Kellogg 


immus 


Fluor 


Parsons 


Foster Wheeler 
Proeon 


Graff 
Staff 


Fluor; Brau 


Staff 


Cat. Constr 
Cat. Constr 


Blaw-Koox 
Fluor 


Brown & Root 


Staff 
Chemico 


Staff 
Ref. Eng 





COMPANY 


Filtral Cory 


Filtro! 

Frontier 

Garfield Chemical & 
Mig. Corp 

New Mexico Asphalt 
and Refining Ce 

Onental Refining ( 


*Phillips Chem 
Philips Petroleum 
Phillips Pr 


troleum 


WEST COAST 


8. Navy and 
Standard (hi o 
Calif 


FOREIGN 
Canada 


*British-Ame 
Britosh- America 
*Britush- America 


*Britwh-America 


British American On 


and Shawinigar 
Chemicals 


ake City 
Loco Hill, N. M 
Salt Lake City 
Artesia, N.M 
Denver, Cola, 


N.M 
N.M 


Eunice 


Lea Cty., 


Worland, Wyc 
Farn 


igton 


Salt Lake Cit 
Utah 


REFINERY 


Project 


wt at. Crk 


0 ton Cat. Crk 
Natural Gasol 
Sulfur Acid 


Pkg. TCC Unit 
Cat. Poly Unit 
Perco Cyelover 
sion Unit 
Sulfur Extra 
Natural Gasol 
Vac. Pit, Gas 

at. Crk 

fur Recover 

t., ete 


mona Pit 

Added MIBK 

Prod Capacity 
Formal 


AND OTHER PLANT 


Daily Estimated 


Capacity 
447 bbls 
745 bhis $1.9 milhor 
10,000 Mefd 
$2.5 millor 


6.000 bbls $2.5 millior 
300 bbis 
500 bbis 


$1.5 millio 
$27,150 


8,000 bbls $10 m 


75,000 
$3 milbor 


$250, 00 


$500,000 


$7.4 mil 
$1.5 million 
$4 mil 
$1.1 Lil 


$9 mul! 


$10 million 


$5 milhor 
7 m 

$12 million 
$135,000 
$275,000 
$4.5 mill 


$135,000 

$2.6 m 
mulliot 

$1.7 million 


$540,000 


$1.5 millior 
$3 millior 


CONSTRUCTION—Continued 


Probable 


Completion Licensor 


Status 


Engineering 


Contractor 





nadering 


Rocony- Vac 
Hydro Res 


Completed 


Under Constr 
Under bid 11-51 
PAD Certified 
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~ This is important 


enough to read twice! 


If you are an engineer plagued by scale, corro- With the use of this advanced Betz technique 
sion, pitting and tuberculation in your cooling over a period of 11 months, test specimens and 
water system, then here’s positive help! inspection of the system showed freedom from 


; : corrosion or pitting. 
Now for the first time you can be sure of com- I € 


plete protection from these common enemies This is just one case among many where the 
of your cooling water system through the use Betz Dianodic Method is providing the means 
of the Betz Dianodic Method. for more efficient plant operation. Why not ask 
te a Betz Engineer how the Dianodic Method can 
In this advanced method, the combination of gave’ 
Nae” A help you? Ask him too, about Betz Specialized 
two anodic inhibitors under proper conditions pee ity ae ‘gan 
: iy: rm Water Conditioning Service for all other water 
of concentration and pH eliminate pitting and jar 
problems. You'll save yourself time, money and 


a lot of trouble. W. H. & L. D. BETZ, Gilling- 


ham & Worth Streets, Philadelphia 24, Pa. 


tuberculation which present day methods are 
unable to control even at much higher concen- 


trations. The Dianodic Method effectively rids 
sa es In Canada: Betz Laboratories Limited, 
your system of pitting and tuberculation, and 
7 Montreal 1. 
at the same time provides even greater protec- 





tion against general corrosion. 


In actual field operation, results are outstand- 


ing. Take, for example, the case of a large plart 
ar . . y .7 te i e 
who operates with a 250 gpm circulation rate For complete informa 


io , . Di . 
and a 15° F. temperature drop through the tion on the Dianodic 


tower. Prior to the application of the Dianodic Method, write today for 


Betz Technical Paper 
No. 123. 


Method, the complete tube bundle was replaced 


due to corrosion after 18 months’ operation. 


CONSULTANTS 
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An el aporator 
that’s Lummus- 
enginee red is 


Wwe ll-engineered 


0.2 ppm vapor purity for Pennsylvania Power & Light Company 


Sunbury Steam Electric Station 
of Pennsylvania Power & Light 
Company is noted for its many 
modern features. And right at 


home in these efficient up-to-date 


Customer-conducted field tests 
on #3 unit, however, showed re- 
sults that far outstripped design 
“specs”. One test showed a 


24,000 Ib hr capacity and the 


Important To Note—In these 
tests, favorable purity was main 
tained at 50 over design 


capacity, a stability that 


wouldn’t vary if load went down 


surroundings are three Lummus vapor product had a solids con to only 25": of design. 


ubb! : rato me , 
Bubble Tray Evaporators (one tent ranging from only 0.2 to 0.3 


of which is shown above). 


ppm despite a 3,200 ppm shell Also Important To Note— You 


concentration. Other tests pro- can always count on Lummus 


Each unit was designed to 


produce 20,000 lb/hr net vapor duced 30,000 Ib hr with a purity for similar top-flight results from 


at 1.0 ppm purity with a shell value averaging 0.6 ppm—well all types of heat exchanger 


concentration of 3,000 ppm. below design guarantees. equipment. 


THE LUMM™MUS COMPANY 


HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Atlanta * Boston * Chicago * Rock Island * Cincinnati * Detroit * Houston * Tucson * Tulsa * Salt Loke 
City * Minneapolis + Pittsburgh + Rochester * Albany « St. Louis * Son Francisco * Wayne (Phila.) * Athens « 


Buenos Aires * Honolulu « London * Manila * Toronto « Paris « Rome * Lima « San Juan, P.R. * Mexico City 


densers e Evaporat * Extraction Bleeder Heaters « Steam Jet Air Ejector Steam Jet Refrigeration 


Jensers @ Heat Exchangers for Process and Industrial Use ¢ Process Condensers « Pipe Line Coolers 
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Studies of Biofouling in Sea Water 
Aid in Selecting Condenser 
Tube Alloys 


The extensive tests conducted by 
the Bridgeport Brass Research Lab- 
oratory have revealed much useful in- 
formation on the nature and extent of 
biofouling of copper-base alloys in 
sea water. 

In a typical test at Kure Beach, spec- 
imens of various copper and copper- 
base alloys were arranged at random 
in a specially-designed rack. They were 
suspended about 15 inches below the 
surface of a stream of sea water flowing 
between 2 and 3 feet per second. Sam- 
ples were under test from 6 months to 
7 years. 


Extent of Biofouling Measured 


Early in the tests it was noted that 
some alloys were badly biofouled by 
relatively large marine flora and fauna, 
while others were practically un- 
affected. The extent of biofouling in 
terms of per cent of surface covered 
by marine organisms is given in Fig- 
ures 1 and 2, which also give the total 
rate of corrosion and the calculated 
loss of copper for each of the con- 
denser tube alloys tested. 


Biofouling Leads to Pitting 


It is interesting to note that wet, 


Fig. 1 


Extent of biofouling versus rate of corrosion 
of condenser tube alloys in sea water 


living biofouling can be quite easily 
removed from most specimens by 
scrubbing with a stiff fiber brush and 
water. Such scrubbing leaves only a 
thin layer of corrosion product on the 
specimen. However, if the biofouling 
is allowed to die and dry for one to 
two weeks, considerable difficulty is 
experienced in removing those organ- 
isms with calcareous bases such as 
barnacles. The cone of the dead bar- 
nacle is usually sheared off, leaving 
the more or less circular base adhering 
to the metal. Barnacles whose shells 
had turned green produced small pits 
approximately 0.0005 in. up to 0.007 
in. deep. No pits were detected when 
the specimens were removed from the 
water while the barnacles were still 
alive (not green). 


From a practical standpoint, it is im- 
portant to prevent biofouling from tak- 
ing place on metal surfaces. This can 
be done by operating the water veloc- 
ity high enough to prevent organisms 
from attaching themselves to the tube 
wall and by periodic chlorination. 

All of the specimens were covered 
with a slime which was microscopically 
identified as being primarily microal- 





gae which were living on these cor 
roding metal surfaces. Nw evidence 
was found, however, to indicate that 
the algae (macro or micro) contrib- 
ute to accelerated corrosion in stress- 
free specimens submerged in sea water. 


Effect of Alloying Elements 

The addition of 5% aluminum to 
copper did not appreciably change the 
rate of corrosion, but the presence of 
aluminum did for some reason or other 
make the aluminum bronze quite sus- 
ceptible to biofouling. The addition of 
arsenic to the 5% aluminum bronze re- 
duced the corrosion rate approximately 
50% and increased the susceptibility 
to biofouling. The addition of 2% alu- 
minum and 0.02% arsenic toa 75/25 
copper-zinc alloy (aluminum brass) 
reduced the corrosion rate approxi- 
mately 70% and very markedly in- 
creased the susceptibility to biofouling. 
The addition of 0.42% iron to 70/30 
cupro nickel reduced the corrosion rate 
about 80°% and simultaneously in- 
creased the susceptibility to biofouling. 

Such tests combined with experi- 
ence in the field regarding the behavior 
of alloys in actual service are useful 
in helping to select alloys for longer 
service life. 

It should be noted that the alloys 
showing increased resistance to corro- 
sion are more susceptible to biofoul- 
ing. Consequently, in order to realize 
the benefits from increased resistance 
to corrosion, such alloys must be kept 
free from biofouling. (7659) 


Fig. 2— Extent of biofouling versus rate of corrosion 
of copper and bronzes in sea water 
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a winning team 


, 

Yeu can Count on a winner every time when you use the Beth 
lehem Continuous-Thread Stud, together with Bethlehem Quenched 
Nuts, in high-temperature, high-pressure bolting applications For this 
assembly is a hard team to beat. It has what it takes to perform eco- 
nomically under difficult bolting conditions 


STUD FIGHTS PREMATURE FAILURE— The Bethlehem Continuous-Thread 
Stud stands up under continued high temperatures and high pressures 
because of its ability to minimize stress-concentrations. This stud has 
no point of thread runout. Therefore it is impossible for stresses to 
concentrate at any one point to induce premature failure. Instead, 


stresses are spread over the full working length of the stud 


QUENCHED NUT HAS SUPER STRENGTH — The Bethlehem Quenched Nut 
s economical because its super strength 1s forged right into the body 
of the nut. This nut is different from common nuts because of its 
method of manufacture and its carbon content. It is forged from a 
high-quality 40-to-50 carbon steel. After forging, the nut undergoes 
controlled quenching and tempering, arming it sufhciently to develop 
the strength of any stud or bolt on which it is used 

The Bethlehem Continuous- Thread Stud and the Bethlehem Quenched 

Nut are made in a wide size range. They form an economical team 


for refinery bolting, one which is well worth looking into 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 


Corporation. Export Distributor: Bethlehem Steel Export Corporati 


i) 
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; Daily Estimated 
COMPANY Plant Site Project Capacity Cest 
Monsanto Chemica Britair Add Poly- Under Constr Staff Staff 
Co styrene , 
Montecatini ( Ferrara, Ital Olefin Pit 450 bbis $18.6 millon Contracted Mid 1953 Kellogg Kellogg 
*A. P. Moeller Copenhagen Thermal Crack 2,000 bbis. $3.5 million Field work 
ing Pit 
Nationa! Oil Re- Liane y Vacuum Unit 17,000 bbls Under Constr Badger Div Badger Div 
fineries, Ltd 


NO} 


Status Licenser Engineering Contractor 








Propane 3,500 bbie. Under Constr End, 1952 Badger Div Badger Div 
Deasphalting 

ar i 1,250 bbls. Under Constr End, 1952 Badger Div Badger Div 
M.ELK. De- 1,700 bbis Under Constr End, 1952 Badger Div Badger Div 
waning 
SO2 Kerosene 3,000 bhis Under Constr Staff 

Ext 

Additional Under Constr. 1952 


N.O.R Jand ratir 13,000 KW Authorized 1952 


OF Lisndarey , ‘rh 10,000 bbls $48 millio Under Constr Early 1953 Kelloge 
4/8 Norsk Amer Vallo, near Ton t ) As- 1,000 bbls. 

kansk berg, Norway 

Mineraloljekompe 


gn 

Pechelbronn, 8.4 Merkwiller, Capacity In- 1,550 bbis Authorised 
| France crease 

Permolio, §.P A., Genoa, Italy TCC Unit 2,000 bbis. $1.4 millior 
Raffinerne Itahane 

Obi Mineral 


Under Constr bh, 1952 Foster Wheeler Foster Wheeler 


\ an, It erco Reforming 350 bbis ve g 952 Phillips 


SPA ni 2,000 bbis li ' qi arch, 195 Socony- Vac Foster Wheeler Foster Wheeler 
rm Milan, I f. Sal. Ref. } l " 1952 Stand-Tex Foster Wheeler Foster Wheeler 
Permo! ; taly Prop. Deasph 15,000 tons, y lannin 2 Stand-Tex Foster Wheeler Foster Wheeler 
Permo! MEK Dewax nn 52 Stand-Tex Foster Wheeler Foster Wheeler 
Petroenhemica td Partington, Petrochemicals 2,000 bbis. $16 milhon Under Constr Petrocarbor Petroearbon Petroecarbon 
England 
Antwerp, Belg Topping Unit 8,000 bbis $1,000,000 Completed H.W. Chaurobel 


ptrolece 
Raffineries Francaises St. Nazaire, Consobdate 7,100 bbis $9.4 millior Separator-Nobel 
de Petrole de France Refineries 
| Atlantique 
Raffineries Francaises Par Therma! Re 4,500 bbls Under Constr Jan., 195 Koch Koch 
former 
Raffinenie Simhane Augusta, Sicily Crude Refinery 10,000 bbis Under Constr U.O U.O.P., Delta, Staff 
Oli Minerali, Sp.A Staff, 
Separator 
Noble 
Refineria de Petroleos Escombreras Four cell induced Under Contract Foster Wheeler 
fe Lacombreras, Spain draft cooling 
4. (REPESA tower 
REPESA Eacombreras, Refinery 30,000 bbis. $20 million Under Constr Mid 1952 Foster Wheeler Foster Wheeler 
Spain A 


REPERA Escombreras 6,400 bbis. $2 millon Contracted Feb., 1952 ‘ McKee Staff 
former: Poly 
Cat 
REPESA Cartagena, Spain Lube Pit 1'5 mil. tons/yr Projected 
Ruhbrehemie, A.G Oberhausen Crude Refinery 6,000 bbis. Under Constr. Mid 1952 
Holten, Germ 
8. A. Cone. Ref. Pet Cabo Riuvo Pih., Topping Unit 10,000 bbis. 
em Portugal Portugal 
Ref. Pet Cracking Unit 5,000 bbis 
ortuga 
one. Ref. Pet : 1v0 Reformer 2,500 bbis 


Grangemouth, Stage II: Cat 7,700 bbis. 52 jou Under Constr 
Seotland Crk., Gas Rec 
Vac. Distill 
Cat. Poly Pit 
& Trting Pit 
Shell Chemical Mfg Staniow, Eng Teepol Plant 75,000 tons per Under Constr Spring, 19 


Co., Ltd Extenmon year 
Shell Refining & Mar- Sheil Haven, Reforming Unit 110,000 bbls. Under Constr Early 1952 
d 


keting Co., England 
Shell R. & M Shell Haven, Feed Prep. +16,000 bbis. $34 million Under Constr Early 1952 
England 
Shell R. & M Staniow, Eng Comprehensive 85,000 bbls Under Constr Early 1952 
Refining 
Societe Industrielle Antwerp, Belg. | Crd. Crk. Ref 30,000 bbis Completed Kellogg Kellogg 
Beige des Petroles 
Socteta per I' Indus La Spezia, Italy Expansion 30,000 bbls Under Constr 
tria del Petrolio 
Societa per Azional Milan, Ital Refinery 10,000 bbls. $20 miibor Planned 
Reffineria Padana 
Oli: Mineral 
Societe per Amoni San Martino di § Refinery 13,000 bbis. $15 millon Under Constr 5° Badger Div Badger Div 
Raffineria Padana Treeate, Italy 
Oli Mineral 
Soeete Raffinazione Porto Marghera, Atmospheric & 11,600 bbis. $6.4 million Contracted 
Olu Mineral Ttaly Vac. Distill., 
IROM Acid Treat., 
Contract Filtra- 
tion for Lube 
Onis, Electric 
Gen. Unit, 
Load Feeilities 
Soeony-Vacuum Frontignar T.C.C, Unit 
Francaise France 
Socony-Vacuum Notre Dame de MEK Unit 1,000 bbis. hor Under Constr Lummus 
Francaise Gravenchon 
Soeony-Vacuum Notre Dame de Grease and 900 Ibs Under Constr 
Francaise Gravencbon Compounding 
Naples, Italy Visbreaker 


th Africa Coa salbrook Coa) Synthesis 3,500 bbis $50 4 million t r Constr Kellogg Kellogg 
& Gas Orange Free St Plan 
c Industria Leghorn, Italy Ref. Expan 15,500 bbis vde st 7 Staff Staff 


Stanie Ind. Pet t Modernizat 27,000 bbis 
Standard Francaise Jerome, Dewexing Plant 1,200 bbls Foster Wheeler 
des Petroles $6.4 million 
Standard Francame Port Jerome Deasphalting 1,800 bbis 
jes Petroles Plant 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Plant Site Project 


Daily 
Capacity 


Probable 
Completion 


Estimated 
Cost 


Status Engineering 





Standard Francaise 


Ref. of South Africa 


Treat Oil Prod 
Development (o. 


Omon Petrol Refinery 


Ltd 


Vacuum Oil Co., 


Vacuum Oi Ce 


Vacuam Wil Co 


Near Past 


Caltex 


Le 


Coneohdated Kef 


Iraq (,overnment 
laraeh Government 
Turney Government 


Far Bast 


Bataaleche I'rt 


(Sbell 


Hataaleche Het 


Kataafsche Pet 


Burmab Ori ( 


Burmah Ou 
Rangoo: 


*Burmah Shell 


Caltex 


“N.Y 
Petroleum 


KOA O8 Co 


(and) 


Calter OF Co 


*K 


ppers 


Roa (hi Co 


Mij 


Mij 


Mij 


Ltd 


uracaceche 


Ltd 


Lt 


Matsulash Oni Cc 
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Nippea Oi 


tandard- Vacuum 
Kogvo 


Toa Nenry 
K. K 


N.K 


Oveama 


*Anglo-Irani 


Austrabar 


Austrahan She 


Co. 
\ustraha 


Nustrala 
Austrahan > 


“(Caltex 


NoT 
structior 
Canada 


sobdated 


t 


Port Jerome Cat. Crk 
rance 
Belgium 
Wentworth 
Durban 
of 8. Africa 
North Shields. 
Fagland 
Johannesburg, 
non of South 
Africa 
d London 


Dist. Crack 
Refinery 


Unior 
Crude Plant 


New Refinery 


ng Onl Refinery 


4 Birkenhead Grease Pit 
bengland 
Coryton 


king Lube Refinery 


Diesel, Fuel ( 
Pit 

Gen. Facilities 
Convermon of 
Kellogg Comb 
Top. and Crk 
Refinery 

Petro Chem Pit 

Refinery 


don, Lebanon 


td. Hails, Palestine 


Baghdad Area 
Haila, Palestine 
Ramandag Field 


Kalk papas Fk xpanmon 
Rorneo, East 
Indies 

Piadjoe, Sumatra Rehad. to Com 
prebenmve Kefg 
Rebuild TEL 
Blendiag Unit 
& Diet. Unit 
Furf. Sol. De- 
wax, Wax Mig 
2 Stage Distilla 
ton & Related 


j 
Java 


Tjepu 


Synam, Burma 
hauk field 
Burma 


uracao Nether-| Lube Ref. Ext 
lands, Antilles 
Marifu, Japar Expansion of 
Vac. Unit, 

{ Contact Rerun 


India 


Soivent Dewar 
ing Pte. ; Selvent 
Extracting Pit 

Vacuum Dutilla 
tion Unit 

Solvent Extrac 
tion & Dewax 
ing Processes 

Bensene-Ketone 
Dewaxing- De 
wing Unit 

Henzene-Ketone 
Dewaxing-De 
oiling Unit 
Lube Ol 
Refining 
Refinery 
Propane 


Martflu, Japao 


lokys, Japan 


Tokyo, Japa: 


Yokohama. 
Japa 


Kudamateu, 
Japa 


Japan 


Bombay, India 
Wakayama. 
Japar 


waar 
Wakayama Phenol Ext 


yde, New 


South Wales 
celong, Vie New Refinery 
tor, Austrahe 


Bitumen and 


A 


Kellogg ‘ 


Ehbrhart & Arthur 
Graff 


Corp 
Hudsot 
Kellogg ( 


Parsons ( 


Eng 


Industrial Co 
Refinery Maintenance (o., | 


eer 


ring 
Ie 
Graff Eng 


ing (or 


Kellogg PA 


Mc Kee 
Pp 


Maonulacturing ( 


neering | 
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Mckee 
Pp 


J.u 


Arthur U 
Dix 


Pritchard 


reo 


o Stone & Webster 


Tears — Tears Eng 


10,000 bbis. 


33,000 bbls 
15,600 bbis. 


11,500 bbia. 


6.3 min. bbis 


yr 
10 bbls 


17 


13,000 bbls. 


35,000 bbls 


24,000 bbls 


10 tons 
3,000 bbile. 


44,000 


bis 


71,000 bbis 


1,000 bbis. 
3,000 bbie 
30,000 bbie 
2,000 bbis 
Restricted tu 


3,000 BPCD 


70,000 tons 


2,000 bbis 


Autborised 


Planned 
Begin 5/52 


March, 1953 


Early 1952 
Late 1953 


$10 million 


$17 million Foster Wheeler Foster Wheeler 


$4.8 million Plans approved 


Projected 


$20 millon 


$28 million Planning 


$1 million Contracted Early 1952 H.W.P H.W.P 


$30 millon Under Constr Jan., 1953 Lummus Foster Wheeler 


$5.8 millon Plan Fall, 1953 Staff 


Badger Div 


Planned 


Contracted Spring, 1954 Kellogg Kellogg 
Under Constr Staff 
Planning 


5.2 milhoa 
$2.5 million 
$5 5 million 


Engineering Early 


Under Constr Barly 1952 


Planning 


$600,000 Demgning Texaco Badger Div 


Under Constr « 


Salvage Dee., 1952 Sta 


Agreed 1956 


Expected 


$47 million 


Projected Early 1954 


Under Constr Tatsumi 
Announced 


Demgn 


Under Constr Separator-Noble 


Agreed 
der Cor 


$35 mill 
str 8.0.D.-Staff 


8.0.D.-Staff 


Early 1954 


Late 1953 


Blaw- Knox 


Cabot Engineering 


Betchel—Betchel Cor; 
Cabot Eng 
Chicago Bridge & Iron Works Co 
a‘ Ebasco Serv 
tor Cory Foster Wheeler 
Huber—J. M. Huber Cory 
Kellogg 


Lummus 


wm Co. 
a! 


Dresser Engineer 


C.B 
orp Et ces, Inc 
Fluor—F} 
Houdry Corp. 
al Jones & Laughlin Supply Co 
Ine Knowles— Morris Knowles & Co. 
Research Co Parker — Parker, Steffens & Pearce 
trocarboa, Lid Ph Phillips Petroleum Co 
neers, Lac. tef. Eng.—Refinery Engineering Co 
SOD- Standard Oil Development Co 
Sweeo— Southwestern Engineering Co. 


UOP 


Dresser asco 


Fletcher — Fletcher Oil Co Foster Wheeler 


Houdry 


Research, I J 


Hudson 
The M. W 
The Lummus 
The Ralph M 
Pioneer — Pioneer 

Ref. Maint. 
Stearns-Roger Stearns-Roger 
Tatsumi —Tatsumi Engi- 
Walker—P. J. Walker Co 


s Proce 


Parsons 
etrocarbon —P. lips 
a. Process Eng 


m Oil Co 
Universal Oil Products ( 
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COMPARATIVE FLOW OF 
8” VENT VALVES AND VENT UNITS 
1 - VAREC FIG. 2000 VENT VALVE 
2- VENT VALVE, MANUFACTURER A 
3- VENT VALVE MANUFACTURER B 
| A-VAREC FIG. 5800 VENT UNIT 
2A-VENT UNIT, MANUFACTURER A 
3A-VENT UNIT, MANUFACTURER 8 
4~ VAREC FIG. i127 ROOF NOZZLE 
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Coun vent valves on a basis of flow and you may find that a smaller 
valve or even a single valve instead of two has sufficient capacity to do your job. Even 
if the same size is required, the valve with most flow capacity gives you the greatest 
tank protection 


With flow capacity so vital in vent valve selection, either the “VAREC” Figure 
No. 2000 Series Conservation Vent Valves or the “VAREC” Figure No. 5800 Serics 
Vent Units are your most economical buy. The flow path through the Figure No 
2000 Valve is similar to that of a high-gas-velocity turbine nozzle. As a result, this 
valve, mounted on a nipple, not only flows more than the nipple alone, but flows more 
than the nipples could theoretically flow alone 


Flow through all vent units is governed by the flame arresters. “VAREC” 
Figure No. 50 Flame Arresters have largest net free area and permit highest flow 
with required safety against flame propagation. They are listed by Underwriters’ 
Laboratories and approved by Associated Factory Mutuals Laboratories and other 
governing agencies 


Certified flow curves are available for all sizes of “VAREC” Vent Valves and 
Units. Compare these and demand “VAREC” Tank Venting Equipment on your tanks 


“VAREC™ Figure No. 30004 Conser for the best in safety and economy 


ation Vent Unit—consists of Figure 
2000A Vent Valve and Figure 
No. 50 Flame Arrester 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U. S. A. 


Cable Address: VAREC COMPTON USA (Ali Codes) 
New York — Boston — Pittsburgh — Chicago — Detroit — St. Lovis — Houston 
Tulsa — Casper, Wyo. — Provo, Utah — Los Angeles — San Fr i — Seattie 
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HIEROGLYPHICS--- witha ouinn meaning 
machinery and equipment for many industries. 
of his trade. They helped him fashion stone and But even a visitor from the days of Egypt’s 
metal, wood and cloth, into the goods and structures Pharaohs would recognize two familiar facts — that 
which best served his era. .. . The needs of our mod- strange modern “hieroglyphics” guide precise assem- 
ern industrial civilization are different. Visitors to bly of today’s steel behemoths . . . and that Sun Ship 
Sun Ship’s mighty shops see in the making the intri- workers are masters in their knowledge of the sym- 
cate steel fabric of petroleum refineries and chemical bols and crafts of their trades. . . . The many modern 
plants ... massive bubble towers, pressure vessels, industries served by Sun know these facts, too. 


condensers, cracking cases, and a vast array of special 


The workman of ancient Egypt knew the symbols 


Illustration at top, reproduced from “The History 
of All Nations,” shows ancient Egyptian shipbuild- 
ing as depicted on the tomb of Ti, at Sakkara. In 
contrast is the 55° regenerator being built by Sun. 


L. 4 
SHIPBUILDING &@ DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE ~- CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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Ready to Ignite Tank Containing 100,000 Gallons of Kerosine. Left to 
right: the author, J. L. Risinger, W. E. Wanner, Superintendent of Socony- 


Vacuum’s Olean Refinery; and Archer Ashton, Safety Supervisor, Pauls 


boro Refinery. 


Control and Extinguishment of 
Oil Tank Fires by Agitation 


URING the past six months a 
series of tests have been run 
by Socony-Vacuum Oil Com 


pany for the purpose of progressing a 
ind extin 

oil itself 
or other common agencies and de vices 
to agitate the oil itself and thus extin 
or tanks of oils with flash 


utmospheric temperature 


novel step mm tire control 


t by use of air. the 


guishmet 


ruish pools 
portnts ibove 
ind to prevent hoil-overs o1 slop-overs 
inter heat of 
oils with boil-over 


ind reduce the sitv of 


crude oil and other 


characteristics, to an extent to enabl 


their easy extinguishment by available 


methods and agencies—in other words. 


to control the fire to easy extinguish 


ment 


The process of these tests for extin 
guishment or control of contained oil 
fires is the subject matter of an appli 
patent which will be as 

Oil 


intention of 


cation for 


Socony-Vacuum Com 
pany. It is not the 
Socony-Vacuum to exact royalties for 


the use of this method 


signed to 


The Theory of the Process 
The 
agitation of oils with flashpoints above 
=i h as kero 


and 


theory in extinguishment by 
atmospheric temperature 


sine. fuel oils, linseed oils any 
other not giving off vapors at atmos- 
based on the 
state of 


something 


pheric temperature is 
facts that fire 
combustion 


is fuel in the 


and fuel is 


that feeds the fire 
cold oil from below 


the 
the 


Tank Containing 100,000 Gallons of Kerosine Shown After It Had Burned 
22 Minutes Preparatory to the Injection of Air Through the Center 


Discharge Line 


OIL TANK FIRES that usually 
burn for hours can now be 
brought under control in a 
matter of seconds using a 
method developed by Socony- 
Vacuum Oil Company, Inc. In 
tests recently conducted by 
the company at its Olean. 
N. Y., refinery, a tank contain- 
ing 100,000 gallons of flaming 
kerosine was extinguished in 
five seconds. A tank holding 
blazing crude oil, always a 
stubborn fire. was brought 
under control in 45 seconds 
and was then put out by fire- 
men applying foam at close 
range in five minutes. 

The new method is based 
on agitation of the product by 
injecting a small amount of 
air at low pressure into the 
lower areas of the tank. The 
air agitates the oil in the tank, 
bringing the cooler product 
from below to the surface in 
waves. These waves spread 
over the burning areas to cut 
down the vapors on which 
the flames are feeding. 


Therefore. when the 
is caused to take 


» place of the hot oil at the surface 


vapors are not sufficient to feed 





Here air was injected through the center discharge line which ex- 
tinguished the fire in five seconds, using only 6'4 cubic feet of free air 


and it is starved 
in control of contained 


the fire 

The theory 
crude oil fires and other low flashpoint 
oils which have boil-over and slop- 
over characteristics is that the mass of 
oil is kept at the same or similar tem- 
perature by thus not only 
destroying heat wave and heat layer, 
but reducing heat intensity and burn 
ng rate of easy extinguishment. When 
have flashpoints above at- 
mospheric temperatures they could 
controlled but 


agitation, 


these oils 


not only be also ex 
tinguished 

here 
of these steps in fire protectiqn to void 


is no intent in the progression 
or discredit present theories and meth- 
ods of control and extinguishment of 
petroleum fires. The objective is to fur 
ther the application of the theory of 
extinguishment and control by cooling 
of the substance. In the 
with above 


cast of oils 


flashpoints atmospheric 
this 


means of extinguish 


temperatures method is calcu 
lated to provide 
ment with regular operating equipment 
due to the 


other 


at locations where 
tank 


fires, heavy expenditures for fixed and 


available 
inf requency of 


pool 


and 
portable equipment is not justified. In 
the case of crude oil and other oils with 
boil-over characteristics, the objective 
is to eliminate, by simple devices and 
probabili 


agencies these h azardous 


ties, and in addition make extinguish 
ment of such fires possible with much 
less extinguishing material and equip 
agencies not now 


ment, and by use of 


78 


effective on these fires It is also to 
make possible the development of spe- 
cial equipment for control of these 
fires after boil-overs and slop-overs 
have been eliminated and heat inten- 
sity reduced 

Previous small-scale tests had proven 
that with flashpoints 
above atmospheric temperature can be 
extinguished by causing movement in 
the oil which replaces the hot surface 
that is feeding vapors to the fire, with 
the oils heated to their 
flashpoints. 


oils 


pools of 


below not 


The problem of preventing large 
hodies of crude oil and other oils with 
boil-over characteristics from boiling 
over or slopping over when on fire has 
long been a serious one. It had been 
determined by small-scale 
tests that pools of crude oil can be suc- 
cessfully prevented from boiling over 
or slopping over by causing a move- 
ment of the oil itself in a manner to 
disturb the heat layer and heat wave 
Tests have shown that air injected into 
the bottom of the tank by special de- 
vices would set the crude oil in motion 
in a manner to disturb the heat wave 
and submerge the heat layer by replac- 
ing them with the cooler oil below. In 


previous 


these cases the heat wave was not only 
disturbed and boil-over and slop-over 
hazards killed, but the intensity of heat 
like- 


wise the rate of burning. The problem 


was reduced several times. and 


here is one of using lines and devices 


Turbulence Created in Kerosine by Air Injected Through 2-Inch Water 
Drawoff at the Rate of 50 cfm at 7 psi 


already in the tanks or that can be 
installed at little expense, 
readily clog up, and heavy mainte- 
nance is not involved. Some of these 
effectively for 


will not 


devices can be used 
steaming or cleaning purposes, ever 


guarding against static induced fires. 


Origin of the Theory 


The cooling effect of oils has long 
been recognized. This we have shown 
in table demonstrations since their de- 
velopment during the 1920's. In the 
many demonstrations provided to the 
Army, Navy, Air Force, and Civilian 
Defense just prior to and during 
World War II, small incendiary bombs 
were burned under oil or extinguished 
by submerging them into it. In a pre- 
vious article published in PETROLEUM 
Reriner, April, 1942, photographs 
show the kindling of magnesium with 
water and cooling and smothering it 
to extinguishment by submerging it in 
kerosine. 

The cooling of the hot surface of 
oils with flashpoints above atmospheri: 
temperatures with the cold oil below, 
and thus reducing the vapors below 
their burning mixture with air to feed 
the fire, is based on the same theory. 

Since the close of World War II, 
our table demonstrations have empha- 
sized the process of cooling the heated 
oils at the surface below their flash- 


itself and 


points by use of the oil 
and thus starving the 


other agencies 


Petroleum Refiner 





Burning Tank of Crude Oil before Air has been Injected in Tests at 


Olean Refinery. 


hear that 


along 


fire. In recent months we 
experiments started this 
line in England during the war, but 
that the experiments were discontinued 


as not being the answer to their spe- 


were 


cihe problems 

In working with the theory of extin- 
guishment of contained oil fires, in 
which oils with flashpoints above at- 
mospheric temperatures are involved, 
the problem of controlling fires in oils 
with low flashpoints and having boil- 
over and slop-over characteristics came 
It is known that some 
20 years ago L. B. Van Leuven of the 
Vacuum Oil developed a 
spider to be placed in the bottom of 
the tank, through which air was used 
to control crude oil 


into the picture 


Company 


In experiment 
boilover. It is also effective as a device 
for steaming when cleaning tanks. 

The small-scale tests 
large-scale tests have come about as a 
result of ¢ x perience de veloped through 
fire training with the Armed 
Civilian Defense, and training in the 


The purpose of this work 


recent and 


oil industry 


has been: 1) to extinguish fires of oil 


with flashpoints above atmospheric 


temperatures ; and 2) to control con- 
tained fires of low flashpoint oils hav 
ing boil-over and slop-over charac- 
teristics 

We give credit and compliments to 
any and all who may have in the past 
had the We are 


same or similar ideas 


Januar) 195 4 lish na ¢ 


progressing the process in the interest 
of our own company, the oil industry, 
and anyone else who may be con- 
fronted with the problem of fire extin- 
guishment and control in petroleum 


products and other similar oils. 


Recent Large-Scale Tests 
The tests from which photographs 
were taken were held at the Olean Re- 
finery Oil Com- 


pany, November 13 to 15, 1951. 


of Socony-Vacuum 


The equipment and materials used 


in these tests consisted chiefly of: 


1) One 


with 


equiy 


t tank 
" 


al Vaives 


Ir aw 
for steamit rring o 


100,000 osine distil 
late, wit f } int of 126° F, and 


Table A 
1 API 


ther | 
100,000 
las! p 


perties 


lhameter 


duct 


kerosir 
Tw 
taining 


High- 


lines 


mpany Publication 


Crude Oil Fire Brought under Control by Injection of Air 


One-inch air lines were attached to 
larger lines 140-foot distance from the 
tank. Air was measured by flow charts 
and pressure gauges, and regulated by 
a one-inch valve. Although the indi- 
cated air pressure ranged from 6 to 10 
pounds, it is calculated that the back 
pressure of air was such that there was 
practically no air pressure at the point 
the air released into the 


where was 


tank 


Test of Extinguishment of Oil 
with Flashpoints above Atmos- 
pheric Temperature 


To test the process of extinguish 
ment of contained fires in with 
flashpoints above atmospheric temper- 
atures, the previously-described kero 


oils 


sine distillate was used. 

To demonstrate the theory 

1) The eight-foot pit of kerosine 
was ignited and principles of cooling 


TABLE A 
Analysis of Kerosine Distillate Used in Tests 


Gravity, API 

Specific Gravit 

Pounds /Gallor 

Distillation, °F 
IBP 


Saybolt Color 
Saybolt Thermo Viscosit 326 
Flash (Tag), °F 126 
Pour Point, °F Below-30 
Reid Vapor Pressure, ps 0 








Figure 1. Details of Standard Tank Service Devices Used to Apply Air Agitation 


a 


— ae 


a) Side Water Drawoff, Side Discharge Ell, 


Center Discharge, and Mixing Nozzle 


c) Ring Around Tank 


surface below the flashpoint of the oil 


by circulating oil from sub-surface to 


replace heated surface was illustrated 


by extinguishing the fire with five 
illons of the 


the surface of the 


same oil injected into 
burning oil by use 
of a hand pump 

2) | 
theory vas tested hy 
kerosine im vn neh 
mrectior 
through 

Althor 
promise 
oil on oil 


initiated. the theor ,as 


irther demonstration of — the 
ipplication ot 
ilso 


stream and 


bottom of pit 


commend the 
ous squ ' r throwing of 
especially by the ur 
illus 


hires 
here 
trated in the same 
done by the placin of the no 

i gooseneck fo nozzie inder the 
oil with Hashpoint before 


manner as 


surface of ar 


atmospheric temperature 


Tests on 30 x 30-Foot Tank 


The tank was filled to ipproximatel, 
, capacity with the kerosine distillate 
It contained a 9-inch water bottom and 
feet of kerosine 


the amount of distillate be 


approximately 15 
distillate 


a 
ae 


b) Straight Line Across Tonk 


d) Spider Pipe Arrangement 


ing approximately 100,000 gallons 
There was an approximate 7-foot free 
board on the old tank, the steel thick 
ness of which was approximately 50 
percent of the original 


Five tests were run using agitation 


I The air 


by means of ai 
duced through the 
devices found 


was intro 


lines valves. and 


in the tank as 
Inadequate pump 


ilready 
shown in Figure | 


ing facilities did not permit tests by 


se of the recirculation method of 


igitation. In all cases approximately 
two minutes preburn was allowed 
fir in at water drau 


TEST NOL] 


off. (See Accompanying Photographs. } 


In this test, air was injected into 
the tank through the water draw-off at 
feet of free air pet 


| inch 1 


at 7 pounds pressure 


2 rate of 5O cubis 
through the 
tank 


\ preburn from tim 
entered the 


minute valve 


teet trom 
of ignition to the 


tank 


extinguishment 


time iif Was |! 
time of 


The 


during 


minutes The 


seconds 


tank 


vas 3O amount of air 


entering the extinguish 


ment was 25 cubic feet at 7 pounds 
pressure. The movement of the oil that 
extinguished the tank was a bulge in 
the surface next to the shell of the 
tank where the air came up. From this 
bulge, the cold sub-surface oil flowed 
across the tank to the opposite shell. 
The fire was out by the time the cold 
oil travelled completely across the 30- 
foot surface to the opposite shell of 
the tank. Although on the previous 
day this was determined as a minimum 
for a starter, in the actual test indica- 
tions were that even a smaller rate of 
flow and pressure would have ex- 
tinguished the tank fire. The amount 
of air used during extinguishment was 
about equal to a 24-gallon tank or 
cylinder of air at 100 pounds pres- 


sure 


TEST NO. 2. 


pipe across bottom of tank 


Straight per forated 


Air was injected through the 2-inch 
pipe containing U-inch holes in pairs. 
on 2-foot spacing, on each side of the 
line and pointed downward. The tur- 
bulence decided upon the previous day 
for a starter was 55 cubic feet of air 
per minute at 10 pounds pressure. In 
the test this proved more than was 
The tank was ignited and a 
preburn of two minutes allowed. 
Thirty-five seconds elapsed from the 
time the air entered the tank to the 
time of extinguishment. The total 
amount of air entering the tank during 
extinguishment was 30 cubic feet. In- 
this test that air 
pipe shell had 


extinguished the fire before the line 


necessary 


dications in were 


leaving the near the 
completely across the tank to the op- 
posite shell had been completely freed 


of product by the air 


TEST NO. 3. The spider 

In this test a preburn of two minutes 
was allowed to the time air entered the 
tank 
The air rate was 40 cubic feet per min 
ute at 6b, The fire 


with a 


device at the inside shell of the 
pounds pressure 

was extinguished in 20 seconds 
total of 14 
the time of 


cubic feet of air during 


extinguishment at 6!. 
pounds pressure. Indications in this 
test were that the tank was extinguished 
long before the complete spider had 
been cleared of the product by the air 
that 


tensive a device is not required, but if 


pressure. Conclusions are so ex 


already in tank. it is very effective 


TEST NO. 4. Regular shell ell 
In this test the regular inside she!] 
ell was used for circulating the oil out 


of the tank hack 


and (chiefly 


and into it. Pump 


pressure lines suction 


lines) being too small. and the suction 





Crude Oil Fire under Control by Means of Air Injection Method. Flame 
has been reduced to about 12 inches above the surface of the oil to 
enable other extinguishing agents to be applied 


being very close to 


was not enough circula 


line and the ell 
gether. there 
tion developed to extinguish the fire 
This caused a preburn of two minutes 
and 5 seconds when air was swile hed 
into the shell ell at a rate of 90 cubic 
feet per minute and the fire was ex 
tinguished in 45 seconds with 68 cubic 
feet of air at 6 pounds pressure 
Although this was not considered to 
ve a true test. conclusions were that 
injected through the shell ell 
and turbulent mo 
and did not cause 


the ai 
rave a circulating 
tion around the shell 
when 
shell 
rise at that 
surface, it 


extinguishment as 
terminated at bottom of 
cold oil to 


across the 


us rapid an 
line 
ind caused 
point and flow 
distance around the 


ht across the tank. 


being a greater 


shell than straig 


with ell at center 


TEST NO. 5, Line 


of tank. (See photographs ) 


This test was really the one that 
paid off. and the results were almost 
inbelievable. However have 
heen checked by the several engineers 
The air through the one-inch valve was 
turned into the simulated product line 
leading to the center of the tank with 


ell turned down. 


rec ords 


used for 
cutting 


sometimes 


stirring up the bottoms and 


down product loss in gauging The 


was allowed a preburn of 2! 


tank 
minutes. allowing 


lag for the air to displace oil in the 


10 seconds for the 


line. From the time air actually entered 
the tank to the time of extinguishment 
only 5 seconds elapsed. As the ait 
was entering the tank at a rate of 75 
cubic minute at 6 pounds 
pressure, it is calculated that 
61, cubic feet of air actually entered 
the tank during the time of extinguish 
ment. This was about equal to a 6 gal 
lon drum of air at 100 pounds pres 


feet per 
only 


sure. 

The conclusion as to the reason for 
such quick action in this case was: the 
air was forming a bulge in the center 
of the tank from which cold oil 
flowing in all directions towards the 
shel! and thus requiring a flow of only 
15 feet at the maximum to extinguish 
the fire. 


Was 


The general conclusions drawn from 
the kerosine tests are 

1) Tank fires in unheated oils with 
flashpoints above atmospheric tempera 
ture can be extinguished by causing a 
turbulence that cold sub 
surface oil to the surface. thus replac- 
ing that heated sufficiently to give off 
a rate sufficient to feed the 


brings the 


vapors at 
hre. 

2) That this agitation can be caused 
by the injection of air into the various 
bottom lines on a tank. The most ef 
fective point of introduction is at the 
center of the tank. 
distance to the 


shorter sides of the 


shell. 


hecause of the 


Crude oil fire has been brought under control by air injection method 
in matter of seconds and fire fighters can now climb to tank rim to 
apply extinguishing agents at close range 


Control of Contained Crude 
Oil Fires 

Crude and other 
boil-over and slop-over characteristics 


oils oils having 
may also have a low flashpoint. Thus 
the tests here were not directed toward 
extinguishment but control. Heavy oils 
that might have boil-over 


ticularly slop-over characteristics, and 


and par- « 
having a flashpoint above atmospheric 
temperature, would not only have these 
characteristics removed from them by 
agitation but would be extinguished. 

large 


1 he problem of 


preventing 


crude oil (and other oils 


characteristics ) 


bodies of 
with boil-over 
boiling over or slopping over when on 


from 


long been a serious one. It 


determined by 


fire has 
had 
small-scale tests that pools of crude oil 
prevented from 
over by 


heen previous 


can he successfully 
boiling over or slopping 
causing a movement of the oil itself in 
a manner to disturb the heat laver and 
heat wave 

Boil-overs occur in these oils when 
a heat wave from the burning surface 
through the oil to the 
water in the bottom of the tank or 


suspended in he oil: this water is 


travels down 


converted to steam: the steam cannot 
travel readily through the viscous oil 
above and. therefore. pushes it out of 
the tank. Three things are necessary 


to have 


a boil-over 





2) Heat wave caused by burning away 
of the light hydrocarbons and heat- 
ing of the larger and heavier hy 
drocarbons which drop down a dis 

into the cooler oil and then 

heat it. When they have carried out 
this course sufficiently to reach the 
water suspended, or at the bottom 
of the tank, the is converted 
to steam 

Water in 

of tank 

expands, 


tance 


water 


suspension or at bottom 

converted to steam, 

loes not pass readily 
through the oil and, therefore 
pushes oil out of the tank 

The application of foam or water, 
except sparingly, to the surface of 
crude oil with a hot oil layer causes a 
frothing and expansion at and near the 
top of this layer which will push an 
amount out of the tank, similarly as 
will steam push out a greater amount 
as it comes from the bottom of a tank. 
This is known asa slop-over. 

The tests show that in tanks or pools 
of crude oils or other oils with slop- 
over and boil-over characteristics, and 
with low flashpoints, the slop-over and 
boil-over hazards are eliminated en- 
tirely; and, although the fire is not 
entirely extinguished, its heat intensity 


when 


and rate of burning is so decreased 
that the fire is easily extinguished with 
1 small amount of foam, or perhaps 
further tests will show other agencies 
even in small quantity. In this case, 
the required amount of agitation is 
all that is to be sought 


TABLE 8 
Analysis of Crude Stock Used in Fire Test 


the intentions were to test the 
control 


Since 
Various imyections of air to 
nd eliminate slop-over and boil-over 
extinguish 


hazards ind not to com 


switches were made without 


plete ly 
extinguishment 


Crude Oil Fire Control Tests 


Before beginning the tests on the 
1) x 30-foot tank. the 
slop over was demonstrated by the use 
The 
allowed to 
heat 
downward 


large theory of 


of a 55-gallon drum crude oil 


in this drum was burn 
for 30 minutes, until the wave 
had started travelling The 
fire was then extinguished by placing 
a sheet of steel over the drum and 
extinguishing it. Foam was then placed 
in the drum by use of a long-handled 
shovel. It was observed that slop-over 
Had the 


been allowed to continue burning 
the heat reached the 


occurred immediately drum 


until 


wave water in 


the bottom, this water would have been 
converted to steam and a large portion 
of the burning oil pushed out of the 
drum. (See accompanying photograph 
of crude drum slop-over. ) 

The same lines and devices were 
used in crude oil tests as on kerosine 
distillate, except for the shell ell, 
which was not used 


TEST NO. 1. Water draw-off. 


The crude oil tank was ignited and 
allowed a preburn of one minute. Air 
was then injected through the water 
draw-off at rates from 50 to 100 cubic 
feet of air per minute at 6 pounds 
pressure. The flames were checked 
within 45 seconds, but through this 
device were never brought down below 
the rim of the tank, there being an 
approximate 7-foot free-board above 
the liquid level. 

The 


this manner for 


allowed to burn in 
approximately 5 
minutes. It very evident from 
this test that the boil-over and slop- 
over hazards had been eliminated and 
the fire reduced to control, so that fire 
fighting equipment could be brought 
into play to extinguish the fire. The 
flames held to this and still 
further reduced during the period of 


fi re was 


was 


were 
hve minutes. 


TEST NO. 2. Perforated pipe across 
center of tank 


Air was cut off of water draw-off 
for 45 seconds to allow flames again 
to reach their uncontrolled height. Air 
was then turned into pipe across center. 
Within 45 seconds, flames were brought 
down within the 7-foot free-board with 
intermittent wind-swept flames above 
the rim. This required from 22 to 80 
cubic feet of air per minute at 7 pounds 
pressure. This controlled condition was 
held for about three minutes. 


TEST NO. 3 


Air was switched from perforated 
line across tank to spider at 90 cubic 
feet per minute and 714 pounds pres- 
sure. Flames immediately came down 
to within free-board, so that very little 
smoke was noticeable. The air was con- 
tinued on spider for 20 minutes and 
15 seconds. During this time, after the 
stairway platform was cooled, surface 
flames were inspected. Photographs 
and movies were taken, and visitors 
viewed the burning oil surface from 
stairway platform at top of tank. Some 
leaned over rail above tank to look 
straight down. An attempt was made 
to extinguish with two 30-pound dry 


Spider in tank. 


chemical extinguishers. 


TEST NO. 4. Spider and ring. 
The 


purpose of this test was to 


determine whether two devices would 
perhaps reduce flames further. They 
did not. 


TEST NO. 5. Spider in tank. 
Air was again placed on spider to 


determine any change in burning rate 
since its use over 34 hour before. 


There was none; and again pictures 
were taken and inspections made from 
tank platform. Spider was kept on 
and preparations to extinguish with 
one 114-inch mechanical foam nozzle. 


Extinguishment of the Crude 
Oil Tank 


Over two hours from time of igni- 
tion, air was again turned in through 
the spider. While the fire was con- 
trolled by the air through the spider, 
a fire fighter went up on the stairway 
platform of the tank and applied foam 
on the surface of the oil with a 114- 
inch mechanical foam nozzle and foam 
of not 100 percent quality (because of 
the lack of water pressure in the foam 
maker). He used only two pails of 
mechanical foam liquid and extin- 
guished the fire completely within five 
minutes. 

The tank had been allowed to burn 
uncontrolled at short intervals, but 
essentially under control for well over 
two hours, during which time the heat 
intensity was also reduced to the extent 
that the thin 7-foot free-board shell 
of the old tank did not buckle or melt. 

Heat wave in this crude oil would 
travel approximately 48 inches per 
hour. In this case, the heat wave would 
have travelled 100 inches or 8 feet, 
1 inches during the tests. The heat- 
detecting paint showed that the heat 
wave did no travel downward any 
distance whatsoever during time of any 
agitation. Preburns allowed a travel of 
approximately 14 inch below liquid 
level. 

When extinguished, the foam caused 
no frothing or expansion whatsoever. 
The foam lay on the surface of the 
oil in the same manner as it would 
have on the surface of a crude oil at 
83° F. that had not been ignited. The 
temperature of the crude was the same 
throughout the mass. The change in 
temperature of the crude was from 
W” to BS - 


Tests of Process to Continue 


Socony-Vacuum Oil Company in- 
tends to progress this 
further tests and research. not for its 
own benefit alone but in the hope of 
assisting others in fire extinguishment 
and control, and in the reduction of 
the hazards and discomforts that might 
be involved when the vapors from a 
tank or pool of oil are on fire. 
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Continental Oil Company's Refinery at Ponca City, Okle 


American Refining— 
Some First Impressions 


H. KAYE 
Manchester Oil Refinery, Ltd., 
Partington, England 





THE EXPANSION of the American refining industry has been 
so rapid that we often wonder just where we do stand. Seeing 
ourselves through the eyes of a British refining man offers us 
a unique evaluation, as well as a comparison 
to foreign industry. 
During a five-week tour of the United 
States, Mr. Kaye studied new refining devel- 
opments in New York, Philadelphia, Chicago, 
Kansas City, Ponca City, Pittsburgh, and 
Boston. Some of the refineries visited are illus- 
trated on these pages. 
Mr. Kaye has been with Manchester Oil 
Refinery, Ltd., since 1938, and now holds the 
position of refinery process superintendent. 
Kaye In addition to his regular work, he is also 
part-time lecturer in petroleum technology at the Manchester 
College of Technology. 
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MB IVE weeks spent in as many 

|: different States of the Union 

is hardly sufficient, experience 

to speak authoritatively on the Amer- 

ican Petroleum Industry—but it has 

enabled me to form my first impres- 
sions. 

My first introduction to the Ameri- 
can Petroleum Industry was via the 
offices of the equipment manufacturers 
and process engineers from whom I 
sought the facts and figures of cost 
and performance. The ease with which 
such facts and figures can be produced 
from the statistical data contained in 
these offices is of great value to the 
visitor with limited time at his dis- 
posal. At a single meeting I found it 
possible to check on several alterna- 
tive schemes and suggestions and so 
build up a complete answer to the 
problem I had brought. Finally I was 
much impressed with the complete 
scheme outlook whereby the manu- 
facturer of a component supplies in- 
formation not only on the component 
itself but on all ancillary equipment 
used in conjunction with the com- 
ponent. 

From New York I visited the Gulf 
Oil Corporation refinery at Girard 
Point, Philadelphia, afterwards trav- 
elling to Chicago from where I visited 
Globe Oil Refinery Company at Le- 
mont, Ill, and Old Dutch Refining 
Company at Muskegon, Mich. After 
visiting Phillips Petroleum Company 
at Kansas City, Kan., I stayed for one 
week with Continental Oil Company 
at Ponca City, Okla., afterwards trav- 
elling to Pittsburgh from where I 
visited the Freedom-Valvoline Oil 
Company at Freedom, Pa., and Gulf 
Development Corporation’s research 
laboratories. After a short stay in Bos- 
ton I returned to New York to com- 
plete the trip by visiting Socony-Vac- 
uum Oil Company at Paulsboro, N. J. 
and Esso Standard Oil Company at 
Bayonne, N. J. 

These refineries provided me with 
a cross-section of American refining 
practices; they ranged from the larger 
75,000 barrels per day to the smaller 
5000 barrels per day installations and 
included most of the processes in use 
today. 


High Utilization and 
Few Shutdowns 


The most significant factor in these 
processes I found to be their high 
“on stream” figures which were gen- 
erally of the order of 95 percent 
utilization, and in some cases even 
97 percent so that 12 days shut down 
was considered sufficient time in which 
to completely overhaul a plant and 
render it capable of another 50 weeks 
continuous operation. For the more 
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Gulf Research & Development Company, 


the British petroleum industry 

If reliability is the keynote of 
ican process, plant appearance has not 
neglected, so that 
plant particularly, great attention has 
who has concentrated on de been paid to outline 
processes which are capable 
gest efficiency even to the uninitiated 


lead given by the process engineer 


however complicated the 
in cleanliness of design has been fol 
lowed by many refiners who have been 
loath to permit the appearance of their 
In this connection acquired process 
ill refiners can boast 


trend is obvious and 


f the quick turn round 


refineries differing 
extent to which the 


rehneries employ 





sel and pipe line thicknesses. An in- 
spection record is maintained which 
enables the inspector to predict which 
items will require replacement at the 
next shut down, 12 months hence. In 
its most highly developed form the in 
spection record consists of a number 
of line diagrams covering each section 
of the unit. The thickness of each line 
or vessel is determined at a number 
of key points and the readings entered 
on the line diagram. After each in- 
spection the new reading is entered 
against the old one so that eventually 
the rate of wear on each section of 
plant can be determined at a glance 
By the aid of such records the ex- 
tent of replacement is accurately 
known long before the shut down is 
due, giving plenty of time for the col- 
lection of replacement items which can 
then be strategically located ready to 
be moved into place the moment the 
unit comes off stream. It should be 
noted that the bulk of the inspection 
work must be carried out whilst the 
plant is shut down, since although 
thickness determinations can be made 
during operation the presence of liq- 
uids or vapours inside the pipelines 
and vessels necessitates the use of a 
correction factor not always available 
with the necessary degree of accuracy 
The inspection record is an insurance 
against plant failures during operation 
and a guarantee against unexpected 
repair work during shut down 
Process plants consist of many items 
of equipment other than pipe lines and 
vessels, equipment on which the neces 
sity for replacement and overhaul is 
not determined by thickness measure 
ments. Such items are also covered by 
well established practices— process 
pumps are invariably mounted in du 
plicate so that pump overhaul is not 
a factor at annual shut downs: heat 
exchanger cleaning—always a_ time 
consuming job is eliminated by sub 
stituting spare bundles for the dirty 
ones which can then be cleaned at 
more convenient times ( areful over 
all planning ensures that no hold up 
eceurs through lack of men or ma 
terials and the elimination of the un 
expected ensures that the plan can 


he worked 


Labor and Instrumentation 


\ well-designed. well instrumented 
process plant. whether it be located 
in America or in Britain. no longer re 
lies upon the skill of the labour em 
o achieve its results. Process 


ploved 
workers must be regarded as watch 
men rather than .as productive work 
ers. and as such, do not materially af 
fect the output of the plant. The over 
all efficienev is. however. affected by 
the quantity of labour emploved and 








wages paid in 
always on 


the high 
America, her designers are 
the alert to reduce the number of men 
required per shift without necessarily 
increasing the manual work of those 
remaining. An example of this alert- 
ness may be found in the tendency to 


hee ause ot 


group two or three continuously oper- 


ating plants around a single control 
room or panel and then to have one 
shift foreman in charge of all these 
plants. The centralized controls ensure 
that the foreman can check the opera- 
tion of all plants without having to 
travel any distance to do it. The sav- 
ings in achieved by this 
arrangement in general amount to one 


manpower 


man per shift when two units are com- 
bined, and two men per shift if three 
units are combined. 

The instrumentation of the majority 
of American plants is not significantly 
different to their counterparts in Brit- 
ain. As noted above, however, the cen- 
tralization of all 
single panel is more common in Amer- 


instruments on a 


ica, where even the older plants have 
regrouped their this 
fashion. The graphic panel as orig 
inally conceived is not universally ac 
does lend itse if 
which invariably 
On the other 
panel does have a 


instruments in 


ceptable since 1 not 
to the 
occul 
hand the 
sales value and serves to impress the 
visitor. Modified forms of graphic 
panel are now being developed which 


modifications 


in a new process 


graphic 


overcome ot the original objections 
without sacrificing the space-saving ad- 
vantages. Most control rooms contain 
many more instruments than they did 
a few years ago, more complex plants 
more 


instruments cen 


instruments in 


require more 
tralization means more 
one place so that the number of read 
ings an operator is called upon to log 
has steadily increased. To insure that 
this is not followed by a corresponding 
consumption, the 


increase im time 


themselves have been 
Dialling 


leather consumption to zero and enable 
fraction 


instruments 
speeded up systems cut shoe 
readings to be recorded in a 
of the time 
s not installed, quick acting tempera 
make neo call 


readings to be 


ind even where dialling 


indicators 

ind 

recorded it 
In those 


where the 


ture upon 

permit 
qui k 
sections of the 


powere d tools 


patience 
succession 

refinery 
emplove is upon to 
work 
ire provided to reduce physical strain 
Mechanization 
always to the 


perform manual 


ind speed up the job 
/ 


widest sense Is 


n ts 


fore and costly manhandling is elim 


nated in favor of mechanical han 


dling. It is 


ical handling 


obvious then when mechan- 
equipment ts to be used 
careful job planning is 


ke pt 


ntermittently 


required if waitis time is to be 


Catalytic Cracking Units at Kansas City, Kansas, Refinery of Phillips Petroleum Company. 


to a minimum, but experience shows 
that such planning is possible. Plan- 
the job, insuring that the right 
the right place at the 
second nature to the 
American fitter as evidenced by the 
pipe fitter carries the majority 
of his spanners (light weight alloy) in 


ning 
are in 
time, is 


tools 


right 
who 


a case or pouch strapped around his 
middle so that whether on the ground 
or in the air his spanners are on the 
job 
The 


American is a hard worker and 


even when the job carries no 
rate or incentive bonus his effort and 
output is high. In all cases incentive 
is provided in the form of a promotion 
ladder which in most refineries is very 
carefully defined. The number of lad- 
ders differs in different refineries; 
all ladders reach to the top but it is 
possible to pass from the top of one 
ladder to the bottom of the next and 
so on until the final ladder of all is 
reached, the one that leads right up to 
the President's 


prec _4 


not 


chair. In many in 


The Globe Oil and Refining Company Refinery at Lemont, II! 





Thermofor Catalytic Cracking Plant and Alkylation Unit at the Socony-Vacuum Oil Company, Inc., Refinery at Paulsboro, N. J 


every 
(whatever his back 
qualifications is still the 
lowest ladder and every 
ladder 
from 5 to 10 
where the laborer’s 
Although the 
high 


is no 


stances the starting point for 


new emplove 
round or 
bottom of the 
this may 


rung ol represent an 


increase f cents per 
hour in a refinery 
rate is $| yi} per hour 


American employe receives a 
by our 
lack of candidates for promotion Pro 
motion is the recognized method for 


ing the individual need for more 


standards, there 


sage 


satisty 


money ind in a country where con 


mer oods are readily available, 


there is an ever pressing need for more 


and more money 


Accent on Safety 

Ame rican 

safety 
other than the 

safety 


highly 


vehicles 


refineries are 
conscious’ and many 
poster are used for car 


rving the message. In one refin 


ery the employes are grouped into 
zones each containing approximately 
one hundred men When a zone com 
pletes 250,000 man hours worked with 
out lost time accident, the members of 
this zone are entertained to dinner by 
the directors of the More 
elaborate dinners are provided after 
500,000 and 750,000 man hours, and 
when the total man hours worked with 
out lost 
lion, the celebrations include 


and 


company 


time accident reaches a mil 
a dinner 
and a cash 
In addition, the 
admitted to 


membership of the “Million-man-hour 


for members wives 


bonus for members 


members of the zone are 


Club.” their plants or workshops are 
decorated with bunting and a framed 
Presidential Citation” finds an hon- 
place on the control panel or 
workshop wall. Safety instruction dur- 
ing working hours is common but too 


much re petition in class may lead to 
One has solved 
this problem in a Each 
class is allocated a sec- 


indifference refinery 


novel way 
member of the 
tion of the and is 


with note book and pencil to report all 


refinery sent out 
unsate practices The reports are then 
handed in to the Safety Officer at 
the end of the day and a quiet word 
from the safety officer to the section 
head usually results in a tightening up 
on safety procedures. Since every em- 
ploye is given the chance to act as 
policeman, it is not surprising to find 
that the safety 
refinery increased after the innovation 
of the scheme. Joint management em 
ploye safety committees are active in 
all refineries and competition between 


consciousness of this 


refineries is encouraged by the nation- 
wide competitions. 

These, then, are my first 
sions of America and of her petroleum 
industry——a generous industry sparing 


impres- 


neither time nor trouble in welcoming 
and educating their English visitor 


Conclusion 
I have tried here to give a few of 
the impressions gained during my visit 
to the United States. But I have not 
yet mentioned the strongest impres- 


sion of all—the kindness and gener- 


osity of the American petroleum in- 
dustry. American oil men spared 
neither time nor trouble in welcoming 
their English visitor and in giving him 
some of the benefits of their experience 
and knowledge 

Editor's Note This 
sents an enlargement of one appearing 
in “Oil.” the V.O.R. 
Group of Companies, Manchester, 
England, this material used through 
courtesy of the Editor. 
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Addendum 

In the December PeTRO- 
LEUM REFINER, commencing on page 
143, there appeared an article by Ed- 
ward G. Ragatz entitled “Rich Oil 
Rectification” from which Table 1, re- 
produced below. was inadvertently 
omitted. Those who filed the article 
should clip the table for like reference 


issue of 


TABLE 1 


Rectifier Control Changes vs. LPG Quality 
for Flow-Diegram Operation of Figure 4 


Rich Gas to Main Absorber MCF/D | 9775 | 9600 
Compressor Condensate to R. O 
Rectifier GPM 
Rich-Oil Rectifier Pressure Psig 
Lean-Oil to R. O. Rectifier Re 
abeorber 
Fuel Gas Out R. O. Rectifier Re 
absorber 
Rieh-Oil Out Side Exchanger 
Rieh-Oil Out R Rectifier Base I 
ectifier Base.) MCF/D 
f LPG Bomt 
Stabilized Gasoline Vapor Pres 


@ wr’ F Reid 


GPM 


MCF,/D 
F 


Petr 
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Figure 1. Sketch of Typical 
Equipment and Piping to be 
Insulated 


vEsse. 3 
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Thermal Insulation for 
Industrial Requirements 


Part I—Basic Considerations 


RAY THOMAS 
Carbide and Carbon Chemicals Company, 
South Charleston, W. Va 


ASICALLY, there are four 

types of thermal insulation 

materials: fibrous, granular, 
cellular. and reflective. Each of these 
types has characteristics which in some 
cases differ considerably. The fibrous 
materials consist of fine fibers matted. 
usually, in such a way that a natural 
binding provides material in loosely 
felted or blanketed form. These fibers 
normally have diameter range be- 
tween one and fifteen microns for 
some commonly used products. Such 
materials may or may not contain ad- 
ditional materials to bind them in pre- 
formed shapes. The finished insulation 
may be formed in a light, fluffy, loose 
mass of fibers or be fabricated in any 
degree of hardness or stiffness to a 
very rigid material. The densities of 
thermal insulation materials may be 
obtained from one-half pound to ap- 
proximately forty pounds per cubic 
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foot. The fibers may be either organic 
or inorganic. 

Some of the more common insula- 
tion materials which are classified as 
fibrous consist of rock wool, slag wool, 
glass wool (all of which are generally 
referred to under the heading of min- 
eral wool), asbestos, hair felt, kaolin 
wool and wood. 

Granular materials consist of small 
grains which may be furnished in 
loose or molded form. The cells nor- 
mally formed of such materials con- 
tain voids or hollow spaces which in 
turn house air or gas. Usually they 
are not considered as a true cell since 
gas can be transferred between the 
individual cells. The more common 
materials of this type are magnesia, 
calcium silicate, diatomaceous silica or 
kieselguhr, and vegetable cork. 

Cellular materials consist of small 
individual cells, sealed from each 
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THERMAL insulation is now 
available in countless types 
and forms, most of which find 
application in the refining in- 
dustry. The temperatures in- 
volved may range from 3000° 
F. plus to 300° F. below zero, 
and are usually grouped in 
three ranges: High tempera- 
ture, atmospheric, and low 
temperature. 

Since the perfect material 
does not exist which would 
enable the design engineer to 
satisfy all requirements, the 
problem becomes one of 
proper evaluation of exibting 
materials. In order to do this 
it is necessary to determine 
what properties, together with 
their proper sequence, will af- 
ford a solution most nearly 
approaching that which is de- 
sired. Such an evaluation 
should include a considera- 
tion of the thermal, physical, 
chemical, and moisture condi- 
tions, as well as safety, eco- 
nomics, availability, and time. 

This article begins a series 
on thermal insulation. The au- 
thor is staff engineer at Car- 
bide and Carbon Chemicals 
Company. 


other, in which the gas or vapor is 
transferred from one cell to another at 
a very slow rate. Such materials as 
foamed rubber, foamed glass, foamed 
plastics, and silica aerogel come under 
this classification. 

In all cases the fibrous, granular 
and cellular materials depend upon 
dividing the mass into very small 
globular or interstitial air spaces in 
such a manner as to cause the flow of 
heat to travel the longest possible dis- 
tance in its transfer from one surface 
to another. The convection transfer in 
these air spaces is of little significance 
and the conductivity of air itself, in a 
dormant state, is very small. 

The fourth type of thermal insula- 
tion is the reflective type. This mate- 
rial is generally furnished in thin sheet 
or foil form. Any metals may be used 
which have high reflective values. Care 
should therefore be exercised in the 
consideration of the materials since 
oxidation of the surface and the pres- 
ence of acids and alkalies cause a pro- 
nounced reduction in their reflective 
qualities and may seriously affect the 
anticipated results. Aluminum, due to 
the high reflective value of the surface 
even when oxidized, is a widely ac- 
cepted metal used in reflective insula- 
tion. Highly polished alloyed steels 
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Thermal Insulation Definitions 


HEAT IS A transient form of energy. Energy is stored in all molec- 
ular systems, but this energy is not classified as heat. Heat is the 
flow of energy from one system (or body) to another because of a 
difference of temperature. 

Temperature is the thermal state of a body. It is not the quantity 
of heat but a measure of its level. 

Units of heat energy are quantitatively expressed in British 
Thermal Units (Btu) normally defined as 1 180 of the quantity of 
energy required to change one pound of waier from the ice point to 
the steam point at standard atmospheric pressure. 

Conduction is heat transmission, by tangible contact from a body 
at a higher temperature to a body at a lower temperature. 

Radiation is heat transmission through space from a body at a 
higher temperature to a body at a lower temperature. 

Convection is the term for the movement of a body from one 
position to another without heat transformation and is not a form 
of heat transmission. For example, air in contact with a pipe of a 
higher temperature is heated by conduction. Its movement from the 
contact surface is convection. However, for ease in calculations it is 
commonly considered a form of heat transfer. 

The thermal conductivity of a homogeneous material is the rate 
of heat flow, under steady conditions, through unit area per unit 
temperature gradient in the direction perpendicular to the area. 
(ASTM Designation C-168-48.) 

Absorptivity (a) is the fraction of radient energy absorbed by the 
surface. 

Reflectivity (r) is the fraction of radiant energy reflected at the 
surface. 

Thermal insulation is a material which, due to its relatively low 
thermal conductivity or its relatively low thermal absorptivity. 
retards the flow of heat. 

Thermal emissivity (e) is the time rate of heat emitted by unit 
area for unit difference in temperature between the surface in ques- 
tion and the surroundings. 

Thermal diffusivity is the temperature distribution in any con- 
ducting body, and its variation with time. as the ratio 


Therma! conductivity 
Specific heat per unit volume 
(From The Calculation of Heat Transmission by Fishenden and Saunders) 


used effectively 


Fundamentally, the primary purpose 


of thermal insulation is to retard heat 


body to another. One 


these bodies may be a piece of 


equipment a vessel pape line or a 
buildin 


from which heat is flowing 
» the atmosphere. surrounding gases 
objects 

Each insulation material has its own 
each application 
insulation required de mands 
own peculiar solution. The 


of a thermal 


proper 
insulation is one 
requirements de 
The thermal and physi 


should be listed and the following 
if should be 


solution of a problem. Consequently 


conditions physical 


i few common cor 


ditions which will be encountered and 


hould be considered 


ntraction 


nsulation 


Thermal conditions are not the only 
ones used in choosing a material. as in 
many cases they are not the most im 
portant factors required for proper 


properties 
given equal consideration: 


6) Will corrosion occur when insula 
tion is wet or even slightly damp 

7) Will undesirable reactions take 
place when process liquids or gases con 
tact insulation 

8) Will galvanic action take place i 

e insulation becomes damp? 
isture ! 


9) What effect does moi 
| strength of the imsulation 


ave 


How effective an insulation may be 
depends much upon the manner in 
which it is secured and a proper se 
lection of the method of attachment to 
be used may often prove to be the 
deciding factor between success and 
failure of the application. Where insu- 
lation is to be wired in place, the type 
of stud, nut, angle clip, wire support 
or other device and method of using 
should be decided at the time the 
equipment is purchased so that all 
welding can be completed before ship- 
ment of the vessel, especially when 
stress relieved. The same considera- 
tion should be given to angles or other 
supporting rings. The metals used for 
this purpose should be non-corrosive. 
but if not. the corrosiveness of atmos- 
pheric concentration of the 
gases should be determined with re- 
gard to their effect on the fastening 
units used. If a dry state can not be 
maintained, materials and methods 
should be selected which will prevent 
galvanic action. Materials subjected to 


precess 


physical impact or vibration can be 
materially assisted through proper se- 
curement to the surface. Will the wire 
or strap used withstand the 
physical stress of application and sub- 
sequent operation? Will the wire or 
material 


being 


strap secure the insulation 
without damage? Shall the 
proofing or weatherproofing material 


vapor- 


be sprayed. troweled, wired. strapped 
or cemented in place to present a sat- 
isfactory 
type used? Is the weatherproofing hre 
resistant? Will the 


weatherproofing withstand the physi- 


appearance depending on 


vaporproofing or 


cal abuse to which it may be subjected, 
without fracturing or otherwise deteri- 
orating? Will the weatherproofing re- 
sist the elements. such as sun, rain. 
snow and ice for the period of protec- 
tion desired? Is maximum permissible 
surface temperature a factor and must 
the reflective value of the outside fin- 
ish be considered? Is it desirable that 
a particularly smooth surface be ob- 
tained or will a rather rough surface 
be satisfactory? Will the finished ap- 
pearance of the insulation blend with 
the appearance of the plant in general ? 

Operating temperatures are divided 
into three groups because of the re- 
spective conditions involved and the 
differences in application methods re- 
quired to satisfy those conditions. The 
reasons for these divisions will be dis- 
cussed later in this article. For the 
sketch of 


purpose of illustration. a 
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typical equipment and piping is shown 
in Figure |. This sketch includes a 
vertical piece of equipment supported 
on lugs (Vessel 1), a vertical tank on 
(Vessel 2), a horizontal 
supported on saddles with a flanged 
head ( Vessel and a_ horizontal 
pump. The sketch also includes flanged, 
and piping. Details 
recommendations for insulating 


legs vessel 


>. 
screwed welded 
and 
this equipment and piping will be sug- 
gested in future articles 

It is the author that 
every firm using appreciable 
amount of thermal insulation, 
$10.000 annually, should equip itself 
with facilities with which to 
obtain information for their guidance 


believed by 
any 
say 


testing 


in the design. specification and appli- 
cation of these materials. to justify 
the expenditure and establish quality 
controls 

Insufficient testing by consumers to 
determine which insulations best serve 
their needs has cost them large sums 
of money the manufac- 
turers of insulation materials are some- 
times negligent in not testing their 
materials extensively enough to be 
able to furnish consumers with suffi 


Similarly. 


cient information needed to solve their 
problems properly. 

should be divided 
three temperature ranges, or groups as 
previously stated, in the consideration 
The elevated 
atmospheric 
and 212 
for 
very 


Insulation into 


of moisture problems 
212° F. and up: 
temperatures between 32° F. 
temperature 
below, A 
definite reason exists for this division 
which is shown in Figure 2 
In Case | it will be noted that the 
heat from the vessel has a tendency to 
the insulation 
outside surface the 
is exerted in this direc- 


range. 
F.: sub-zero or low 


services 32° F. and 


drive any moisture in 
the 
vapor pressure 
In this particular case a vapor 


not required and the full 


toward since 
tion 
barrier is 
burden is placed on the weatherproof- 
ing adopted 

In Case 2 it will be noted that the 
arrows point in both directions which 
means that sufficient vapor pressure is 
either of the 
weatherproofing to cause constant pres- 
an ex- 


not present on side 
sure from one side only 
tended period of time. This results in 
a breathing action and the 
exerted will normally depend on the 
exerted inward 


outward at 


over 
pressure 
day. being 
during the daytime and 
night. This is particularly true in the 
summer time when the rays of the sun 
raise the surface temperatures beyond 
This con- 
dition. of not hold true 
the for the ex- 
veriods which are experienced 
Under the 


time of 


normal temperature limits 
course, will 


during winter time 


tended 
during the summer season 


1952? 


Januar y, 








VESSEL OR PIPE 
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32°F AND 212°F 
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_—— THERMAL INSULATION 


Ci 
P ,f pf 


ATMOSPHERIC TEMPERATURE 


THERMAL INSULATION 


ATMOSPHERE 


(MOISTURE |S DRIVEN OUTWARD 
BY HEAT OF VESSEL OR PIPE) 


SURFACE FINISH 
ATMOSPHERE 

VAPOR PRESSURE OUTWARD 

OR INWARD 


(MOISTURE IS DRIVEN OUTWARD OR 
INWARD DEPENDING ON TEMPERATURE 
OF ATMOSPHERE IN RELATION TO 
THAT OF VESSEL OR PIPE) 





VESSEL OR PIPE 
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Figure 2. Effect of Moisture Drive at Different Temperature Levels 


conditions imposed in Case 2 we 


seldom justify «bnormal from 
the normally accepted economic stand- 


can 


costs 


point. Corrosion, however, becomes a 
problem which cannot be lightly dis- 
missed in this particular and 
will often justify extra precautions for 


range 


such protection. 
In case 3 an entirely 
dition exists from Cases | and 2. This 


different con- 


is true because the expense of produc- 
ing refrigeration and the necessity for 
maintaining such temperatures justify 
protection outside the realm of eco- 
nomics established for the other condi- 
tions. One factor dictates the 
minimum amount of insulation which 
may be used for this purpose and that 
is dew point thickness. Experience 
must justify whatever thicknesses are 
used additionally in order to obtain 
the service demanded 

Since the perfect material, general 


alone 


purpose material, or group of mate 


rials does not exist which would en- 
able the design engineer to satisfy all 
requirements, the biggest problem for 
the engineer becomes one of 
evaluation of existing materials. In 
order to do this it is first necessary to 
determine together 
with their proper sequence will afford 
most nearly 


proper 


what properties, 


a solution approaching 
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that which is desired. A_ list from 
which such an evaluation might be 
made may of such items as 
thermal, moisture, physical, chemical, 
safety, economic, avaliability and time 

Thermal properties are fundamental 
and require early consideration even 
though they may not finally be deter- 
mined to be the most important. Con- 
ductivity. emissivity and reflectivity 
may or may not be considered in that 


consist 


order, depending into which section of 
the temperature the problem 
falls. 

Moisture should be considered seri- 
ously of the temperature 
range, but more especially in the lower 


regardless 


limits. 

Physical properties may well take 
precedent over other properties, de- 
pending on the application, location, 
whether or not the materials are sub 
ject to external wear and abuse. ot 
whether they may be protected within 
an annular space or other section fully 
protected by metals or other materials. 

Chemical properties are gaining in 
importance with each new job, par- 
ticularly in the refining and chemical 
industries. A few years ago this prop- 
erty was ignored almost entirely but 
experience has shown that not only 
are the products being processed in the 
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plant of great importance in this re- 
spect but also the chemical constitu- 
ents of the insulation material itself 
becomes a function of greatest impor- 
tance. Some components of a chemical 
nature not infrequently contribute to 
fires, although fires are always a haz- 
ard. Cases are known where impracti- 
cal applications have resulted in a 
heat of reaction in the materials them 
selves and as a matter of fact. addi- 
tional 
catalytic action has taken place in the 
presence of other substances 


instances have arisen in which 


Safety is really the result of all of 
the 
one may contribute to it either singly 
or in combination. There are excep- 
tions to this statement in that exposed 
or lines may be hazardous 


foregoing properties since each 


equipment 
to operating or maintenance personnel 
because of temperatures 
Where it is not feasible to provide 
proper protection through the medium 
of thermal insulating materials, guards 
installed to provide 
features 


excessive 


usually be 
safety 


may 
the necessary 

The subject of economics is quite 
variable. In one case a definite saving 
required due to the exacting 
of heat. In such a case 
involved which do not 


may he 
conservation 
factors may be 
ordinarily enter into the picture. Fur- 
thermore, such a problem requires 
specific information and knowledge re- 
conditions that 
Economic 


garding atmospheric 
are not commonly 
problems of this nature usually apply 
to the elevated temperature range since 


used 


the economics considered in this light 
do not hold true in the sub-zero range 
The sub-zero field of operation is al- 
voverned by the dew 
of the 
cost of which greatly eXx- 


entirely 
point thickness 
volved the 


most 
insulation in- 


ceeds justification on any other basis 
The range. 
on the other hand. sé Idom justifies in- 


atmospheric temperature 
sulation under this heading unless. of 
course 

desirable 


may 


protection from corrosion is 
Again. this particular range 
different obsolescent 
period than is re quire d in the elevated 
or sub-zero temperature ranges. This 


statement 


require a 


' when 
it is realized that equipment or piping 


grows in importance 
operating at atmospheric temperatures 
real problem because of 

inspect 


presents a 
inability to metal surfaces 
through the insulation. Where surfaces 
remain uninsulated this problem is 
greatly minimized from a corrosion 
standpoint since a corrosive condition 
is evident upon inspection 

Quite often the limit imposed on the 
time of construction of a job does not 
permit waiting for the manufacturer's 
schedule to deliver the goods. In such 
instances it becomes necessary to ap- 
ply materials which will not ordinarily 
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provide the protection originally 
planned. Such a change in specifica- 
tion may more expensive 
method of securement and weather 
protection so that in the end greater 
expense may be incurred than in the 
case of the more desirable application. 

Many things enter into such a pic- 
ture not only from the standpoint of 
initial delivery but what is sometimes 
even more important, manpower, avail- 
ability and time and expense entailed 
in the actual application process. As 
an example, it is quite readily appar- 
ent that a material, which must be 
wholly fabricated during the applica- 
tion, will require more time than a 
material which may be prefabricated 
prior to application and held in re- 
serve. Such an apparent saving in time 
on the job may not necessarily result 
in a reduced final cost. 

Perhaps listing the subject of speci- 
fication in this some- 
what misplaced. This is true if it is 
from a strictly material 
standpoint. However. though material 
specification is vitally important, the 
application becomes of much greater 
importance for two reasons. The best 
of materials used improperly in appli- 
cation will result in a mediocre job 
while a second rate material may re- 
sult in a fairly satisfactory job when 
applied by good mechanics under ex- 
pert supervision Too much stress can- 
not be placed on proper application. 
whether it concerns the insulation of 
the lowest temperature scheduled or 
the the atmospheric range 
which mav be of least importance from 
a thermal standpoint. A good mechanic 
will readily appreciate the necessity 
of exerting every effort toward pro- 
viding the most complete protection 
necessary, or he will just as 


involve a 


section seems 


considered 


one in 


“ here 


readily appreciate the inadvisability 
of spending time and effort on an ap- 
plication which does not justify it. 
More detailed attention will be given 
to specifications in future articles as 
they apply to the problems involved. 
Similarly, statements made at this 
time may be repeated from time to 
time where it is felt that the impor- 
tance justifies their repitition. 

Billing of insulating materials should 
be done with greatest care. All too 
often extreme care may be exercised 
in making up a quantity survey of 
block or cylindrical shapes only to 
have the entire billing become av hap- 
hazard heap by adding wire, strap, 
cement, weatherproofing, etc., indis- 
criminately, without reference to area 
requirements. In like manner just as 
much care should be given to the 
order in which the material is listed. 
See Table A. 

Were the above example to be used 
at one time and followed on another 
bill in reverse order or without due 
respect to the above continuity, much 
time would be wasted both in the pur- 
chasing department and in the field 
where it is desirable to accumulate un- 
der one item like materials listed on a 
number of separate bills. Items are 
also often missed because of haphaz- 
ard listing which results in shortages 
on the job when needed. Accessories 
are frequently lumped by inexperi- 
enced billing personnel, and where a 
large stock is not maintained in the 
company warehouse, it frequently oc- 
curs that substitutions must be made 
due to inability to purchase and re- 
ceive in time, the materials originally 
specified. A listing of equipment and 
piping. although not generally pro- 
vided, is of inestimable value to the 
field forces particularly where such 
lists are supplied, if possible, with 
marked drawings showing just those 
lines which are considered for insula- 
tion. Such lists for equipment should 
indicate by number, if possible, the 
item, the type, the area in square feet 
involved, the thermal insulation speci- 
fication. the thickness and the bill of 
material or requisition on which this 
material was furnished; in the case of 
piping the line number or other iden- 
tification, the size of the line, its loca- 
tion relative to its starting and termi- 
nal points, the footage of line, number 
of valves. flanges. ells, tees and other 
fittings. the specification, the thickness 
and the bill of material or requisition. 
Such information has been found to 
provide the purchasing department 
and field forces with informatior 
which saves many times the cost of 
producing such schedules or lists in 
the ultimate cost of the job. 


End of Part I 
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New Continuous Acid Analyzer for 
Sulfuric Acid Alkylation Plants 


L 


Tide Water A 


LKYLATION plants through- 
A out the nation are using large 
4 quantities of sulfuric acid in 
the production of the ever increasing 
volumes of high octane aviation fuels 
required by our armed forces. With 
the shortage of sulfuric acid that now 
exists, it is imperative that acid con- 
sumption at these plants be held at a 
minimum. An important means by 
which a reduction in acid usage can 
be accomplished is through knowledge 
of the acid strength in the reactor at 
all times. Continuous acid strength 
measurement permits smooth control 
and allows the content of acid in the 
reject to be lower than otherwise pos- 
sible. Without continuous acid strength 
measurement, it is customary to man- 
ually sample the reactor acid at in- 
tervals from eight 


varying two to 
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hours and to control the plant fresh 
acid additions in accordance with 
acidity determinations made on the 
sample. Such periodic manual sam- 
pling necessitates maintaining the acid 
strength in the reactor somewhat above 
the desired minimum in order to pro- 
vide a factor of safety. 

The problem of continuous acid 
strength measurement of reactor acid 
has been solved at the Tide Water 
Associated Oil Company’s Avon, Calif., 
refinery. The alkylation facilities at 
Avon consist of six pump and time 
tank type reactors, producing butylene 
alkylate and lesser amounts of propyl- 
ene and amylene alkylates. The reac- 
tors are separated into three parallel 
sets of two reactors each with the 
hydrocarbon and acid in series flow. 
As shown in Figure 1, fresh white sul- 
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Simplified Flow of Alkylation Reactors Showing the Series Flow for Hydrocarbons and Acid with a Set of Two Reactors. 


WITH THE outbreak of hos- 
tilities in Korea, Alkylation 
has again become one of our 
more important petroleum 
processes for defense. The 
production of the large quan- 
tities of high quality alkylate 
demanded by our armed 
forces has put such a demand 
on the use of sulfuric acid 
that this essential chemical 
has been placed on allocation 
in many parts of the country. 

This article describes a new 
continuous analyzer especial- 
ly developed for providing a 
continuous record of acid 
strength in alkylation units. 
By providing a continuous 
check on acid strength, it is 
possible to operate on closer 
tolerances and thereby effect 
a savings in acid consump- 
tion. 

This analyzer has been so 
satisfactory at Tide Water's 
Avon Refinery that it is felt 
that other refiners may be in- 
terested in applying the acid 
analyzer to their plant opera- 
tions. 


furic acid of about 99 percent strength 
is fed by automatic control to No. 2 
reactor, where the acid strength is 
maintained at 91 to 92 percent. Acid 
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At Avon, three methods of determi: 
ing acid strength for plant control had 


the adoptior 


generally tests 


been tried 


the 


prior to 


present continuous acid streng 
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Figure 2 (above 
Acid Bucket Method 
of Taking Acid Sam 
ples for Gravity De 

termination 


Figure 3 (left). Typ 
ical Relation Between 
Settled Alkylation 
Acid Strength and 
Baume Gravity 


——___. 


60 
BAUME’ 


the plant was the titration of a pipetted 


measurement first method used in 
centrifuged acid sample but this sys- 
tem was abandoned because of the in- 
the the per- 
safety samples 


and 
The 
were then sent to the refinery’s chemi- 


cal laboratory, but this too proved 


accuracy of results 


sonnel hazard. 


insatisfactory due to delay in obtain- 
ing the The Baume 
gravity of a settled acid sample proved 
to be the desirable method of 
determining acid strength in the plant 


analytical results 
most 


ind was used for a number of vears. 
The 
in acid sample from the reactor acid 
recycle line into a long handled acid 
bucket as shown in Figure 2. The sam- 
ple settled for hour to 
allow the light hvdro« arbons to est ape 
ind then poured from the acid bucket 
funnel where it re 


procedure followed was to draw 


Was one half 


into a separatory 


mained an additional one-half hour for 
alkylate removal. The settled acid was 
withdrawn from the separatory funnel 
into a hydrometer jar. The gravity in 
Baume taken and con 
gravity to percent by 
weight of sulfuric acid for 
on the plant log. Figure 3 
plot of settled spent alkylation acid in 
degrees Baume percent by 
weight of titratable This 
method of acid strength determination 
destructive 
only 


degrees was 


verted from 
recording 


shows a 


versus 
acidity. 
cumbersome, unsafe 
to operators’ clothes 
periodic checks of reactor acid strength. 
During the cool the 
hydrocarbons did well 
from the acid. while in the 

St) lost 


in inaccuracies, 


Was 


and gave 


winter months, 


not separate 


warm sum- 


mer months Was from the 


acid, resultin 

Not being satisfied with the 
methods of acid control, an acid ana- 
lyzer has been developed which has 
proven by continued use to provide a 


above 


dependable method of continuously 
determining the reactor acid strength. 
a flow diagram of the 
acid analyzer at Avon for 
the continuous acid strength measure- 
An acid sam- 


from 


Figure 4 shows 
now used 
ment of the reactor acid 
ple is continuously withdrawn 
the reactor primary settler recycle acid 
line at a rate of about two gallons per 
After leaving the acid recycle 
the acid flows through a 
pipe. remote 
control valve. a series of 
and on into the heater. The restrictors 
are used to reduce the pressure drop 
across the flow control valve to pro- 
smooth acid flow. The 
the stream 


control 


hour 
small 


flow 
restrictors, 


line. 


diameter an acid 


duce a more 


pressure vauce on down 
side of the flow 
cates the rate of flow of the acid 

In the the acid and hydro 
carbons are 
heated by warm 
of the coil. The heat input to the acid 
controlled by a tem- 
perature recorder controller with the 
controlling bulb located in the alkyl- 
ate separating chamber. The tempera- 
the warm water entering the 
heater is the result of a stream of hot 
water, with its rate fixed by a restric- 
tion orifice, being mixed with a con- 
trolled quantity of cold water whose 
rate is fixed by the temperature re- 
corder controller. 

The warm acid and hydrocarbons, 
after leaving the heater, flow to the 
degasifying chamber where the liquid 
hydrocarbons and acid drop into a 
distributing cup while vaporized light 
hydrocarbons are vented from the sys- 
tem. The liquid runs through holes in 
the bottom of the distributing cup 
over raschig rings contained in a per- 
forated basket supported coaxially 
with the degasifier and providing an 
the inside 


valve indi- 


heater 
through a 
on the outside 


pass coil and 


water 


is automatically 


ture of 


between 


annular space 
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Figure 4. Simplified Flow of Avon's Alkylation 
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and the basket for re- 
vapors. As the acid spreads 


chamber walls 
moval of 
out over the raschig rings. 
ing light hydrocarbons and the 
ate separate from the acid. The 
escape through the annular space while 
the alkylate and acid 
alkylate separating chamber where the 
alkylate is skimmed from the acid and 
leaves the system by way of the 
alkylate is a small 
quantity and does not present a han- 
dling problem. A temperature of 105 
F. in the alkylate separating chamber 
has been found to be a good operating 
give reliable acid 
reading hvdrometer 
The warm, light hydrocarbons and 
alkylate-free acid flow out the bottom 
of the alkylate 
finned water and into the bot- 
tom of the hydrometet jar The cooled 
acid then passes up around the floating 


any remain- 


alkyl- 
vapors 


flow into the 


sight 
flow indicator. The 


temperature to 


strength on the 


separator, through a 


hydrometer, over-flowing at the top of 
into a circular 
indicator 
acid 


the hydrometer jar 
trough. 
and to a plant blow case for 
covery 


through a sight flow 


The apparatus has a process lag of 
minutes from the 
acid leaves the reactor 
line to the moment its strength is in 
dicated by the hydrometer. The trend 
of an acid strength change in the re- 
actor is apparent to the 
any time the reading of the hydrometer 
analyzer must be 
month 


about ten time the 


acid recycle 


operator at 


1s observed The 
water washed about 
to keep it in good operating condition 
This flushing the entire 
analyzer with water for a 


once per 


( onsists of 
system 
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minutes. During the 


procedure the acid 


pe riod ot hive 
washing and water 
leaving the hydrometer jar are di- 
verted to the sewer 

All equipment is totally enclosed for 
hvdrometer, the 
and the 


enclosed 


personnel safety, The 
alkylate sight flow 
acid sight flow 
with a heavy and 
frequent observations. The apparatus 
is comparatively smal] as shown by 
Figure 5. 

A considerable 
was experienced in the first model of 
the analyzer that was constructed of 
steel. A steel heater coil had a life of 
about two months and the basket hold- 
last from 
whether 


indicator, 
indicator are 
glass bow! for easy 


amount of corrosion 


raschig rings would 
three 
structed of steel or stainless steel, The 
finned cooler lasted for approximately 
six months, while the entire 


ing the 


two to months. con- 


analyzer 


acio TO 
G.OW CASE 


was ready to be rebuilt after about one 
vear of The present model 
of the analyzer is of Hastelloy B con- 
struction for those parts that come in 
contact with the sulfuric acid. This 
portion starts with the heater coil and 
ends with the circular trough around 
the hvdrometer vessel. All connections 
are welded, using Hastelloy B welding 
rod. The flow control valve has Hastel- 
loy B seat, plug and stem. From all 
indications, the new analyzers should 
be trouble free for a number of years. 
Letters patent are pending on the prin- 
cipal features of this analyzer. 

\ design has been developed to in 


service, 


crease the usefulness of the acid ana- 


lvzer. allowing automatic contro] of 
the acid in the reactor system on which 
it is used. When work now in progress 
is completed, both the acid feed to the 
reactors and the spent acid rejection 
will be automatically controlled. Such 
an arrangement should permit even 
control of acid usage than is 
possible with the acid analyzer alone. 


closer 


Figure 5. Avon's Alkylation Reactor Acid Analyzer 
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Mounting Control Valves 


NSTEAD of in i trol valve 


in tl 











head 


requir 
ing valve n with 
U-bends « manifold 
s supported v YT h s attached 

the building rews. This 


+} essen 





Separator Skimmer 
Provided With 
tasy Adjustment 














: yy PROVIDE accurate control of 
skimming oil from water flowing 


through the separator unit, a_ vertical 





rod is attached to a pinion, which meshes 





into a rack of the horizontal skimming 


Danger Lone Marked With White Paint ee anes acon 


pumps removing 











is built into the concrete walls where 
W ORKERS, unaccustomed to the a warning that men should not step into packing is applied as a bearing for each 
conditions prevailing in a transfer these areas of white paint. An adequate end of the skimmer. The vertical rod is 
pump room, pass frequently down th haliway between the painted areas and supplied with a hand wheel so the oper- 
without thinking that r the building wall exists for men to travel ator can make the necessary adjustment 

valves and perhz ) lines are hot through the pump room; and after a in a walkway supported by the unit di- 
live steam a partial measure o short time, men not directly employed viding wall. As the water with floating 

€ operator of one pump house in the pump room have learned to avoid oil flows to the skimmer, the operator 

painted rectangular arez fre the danger zones, thus preventing possi- can adjust the skimmer for a deep or 


e steam ends of the 1 ps and ble accidents shallow cut into the water 
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TEMPERATURE 


CONTROL 
t 


lanad 


} 


Column TemperatureControl 


NOTE 
The maintenance and operation hints on 
this and the following page are the prize 
winning “Operation Kinks” from the 
Panhandle-Plains Regional Meeting of 
NGAA, Amarillo, Texas, November 20, 
1951. 
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Operation and Maintenance of 


Vertical Gas Engine Driven Compressors 


ROM the date of its introdue- 


tion to the oil and gas indus- 


F 


vertical or 


tries some 15 years ago, the 


angle gas engine driven 


compressor was enthusiastically ac- 
ct pted and has since superseded its 
predecessor, the horizontal unit, in all 
industries where natural gas is avail- 
an economic fuel. The angle 


used in the 


able as 
universally 
gasoline, petroleum and 


machine is 
natural gas, 
allied industries where several million 
horsepower are operating in unit sizes 
ranging from 75 to 2500 bph 
lhrough the national emergency, or 
during the first half of the last decade. 
there was little 
sizes of equipment available; however, 
that time models 
have been introduced which offer many 


change in design and 


since several new 
improved design features. Briefly, and 
by no means complete, here are a few 
of the additions, refinements ard new 
design features offered by one engine 
manufacturer. This expansion and de- 
velopment is typical of the vertical 
gas engine driven compressor indus- 


try as a whole: 


1) Introduced angle machines in 
sizes from 1200 to 1600 bhp and later 
extended the lines to include units as 
large as 2500 bhp. Previously a 1000- 
bhp machine was the largest unit of 
this type available. 

2) Added a small 
units ranging in sizes from 75 to 330 
bhp. These machines were designed 
to fulfill the demand for a small. 
portable, skid-mounted, self-contained 
unit. 


line of angle 


3) Increased the engine compression 
ratio, or compression pressure which 
has improved the thermal efficiency 
or lowered the fuel consumption and 
reduced the engine cooling require- 
ments and exhaust temperatures. 

4) Incorporated many improve- 
ments and advanced design features: 
A) Spiral-flow power cylinders and 
heads for high velocity jacket water cir- 
culation and uniform cooling. B) Pre- 
cision type main and connecting rod 
bearings which give much longer life 
and minimizes the time necessary for 
making replacements. C) Parco-Lu- 


brized power cylinders and pistons. 


MAINTENANCE 
And OPERATION 
How To Do it- 


RECENT developments in the 
vertical, gas-driven compres- 
sor have included many im- 
proved design features. Of 
prime importance in the use 
of this equipment is a prop- 
erly planned and recorded 
mechanical maintenance pro- 
gram. 


Parco-Lubrizing greatly reduces the 
possibility of cylinder scuffing during 
the break-in period on new machines 
and also rust proofs spares. D) Induc- 
tion hardening of steel cylinder liners, 
piston and valve seats for in- 
creased life with minimum 
nance. f J Three prece power pistons 
with cast steel heads and cast iron skirt 
for more efficient oil cooling and free 
uniform expansion. F) Air-cooled com- 
evlinder for ratio 
transmission service. 
Organizations familiar with this 
equipment have long recognized that 


rods, 
mainte- 


pressor low gas 


a properly planned and recorded me- 
chanical maintenance program, dili- 
gently executed and co-ordinated with 
operations, is a prime factor in assur- 
ing economic, trouble-free service. 
Furthermore, they realize that the ma- 
chines can be kept in perfect running 
order and the frequency and length 
of shutdowns reduced only through 
regular care, inspection and servicing, 
without overlooking even the smallest 
part or accessory. Thorough, effective 
maintenance is only possible when it 
can be easily controlled, supervised, 


A Large Scale Installation of Vertical Gas Engine Driven Compressors (Courtesy Clark Brothers Company, Inc.) 
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and chee ked 


erence work 


with a minimum of ref 
involved 
Outlines which follow cover operat 


ing and maintenance care of equipmen 


and a schedule of when different ty pes 


of inspection and service are required 
These 


mac hine s 


outlines apply to two-evele 


however, by omitting reler 


ences to injection valves and scavet 
substitution intake 
their 


will, in general. cove 


ing equipment and 


exhaust valves valve 


they 


and 
geal r tour 
evcle units 


Here's should | done and 


Check 


and Record 
should be recorded 
1 daily 
sheet 

The oil pressure it the lubricat 
should be kept at the 


comine nee d 


system 
manulacturer s = re operat 
! press ire 
2 The 
sures and 
checked operator 
should hand 
on the compressor cylinder valve cov 
ers to make certain that the 


peratures are normal. An 


suction and dischar e pres 


temperatures should be 


he 
place his 


pe riodic ally 
occassionally 
valve tem 
increase im 


A 2500-bhp Vertical Gas Engine Driven Compressor 


te rrh pre rature usually indic ates a leaky 
valve 
The lubricating oil temperatures 
entering the cooler and engine should 
he checked pre riodic ally 
1) The engine exhaust temperatures 
should check with the manufacturer's 
recommendation. 
5 Check the 
perature and be sure the proper quan 
tity 
ders, compressor 
manifold. oil 


intercooler 


cooling water tem- 
is passing through the power cylin- 
evlinder, exhaust 


cooler and compressor 


spe t d should be 
checked periodically 

7 Record 
shutdowns and remarks 
of the 


A) The engine 


voluntary and involun 


tary covering 
the cause shutdowns 

Every Day 

Every day requirements include 

| ’ ( he« 
functioning properly 

2) The crankease oil should be kept 

it the recommended 

Add oil if 

oil used 

The 

be filled 

idded to and 

power evlinder compartments. See that 

feed 


and 


k to see that the fuel scrub 
ber 1s 
operating level 


necessary and record all 
feed lubricators should 
shift 


compre ssor 


force 


each Record any oil 


evlinder 


ill force pumps are 


kee p the 


operating 
properly sight feed 
glasses clean 

1) The oi! filter 


should be ( he c ked 


TE RE Re ° 


ioe 


each shift 
5) The fuel injection valve tappet 
clearances should be checked and ad- 
justed if necessary to maintain an even 
load on all power cylinders. 

6) Lubricate the fuel injection valve 
stems. packing and rocker arms 


Every Week or Two 
Every one to two weeks, (depending 
on load and fuel). be sure to: 
1) Clean and check the spacing of 
the spark plug gap. This is very im- 
portant to economic operation 


Every Month 
Monthly requirements include 
1) Check to mak that the 
overspeed, water temperature and oil 
shutdown switches are 


sure 
pressure func- 
tioning properly. 

2) The magnets should be checked 
Inspect breaker adjust to 
correct clearance. If points are pitted, 
clean before making 


gaps and 


an adjustment 


Every Two to Three Months 
Below are suggestions to he followed 
every two to three months: 
1) Inspect to make 
check and 


are operating properly 


sure the air 
valves 


grind or re- 


valves air starting 


face if needed 
2) Inspect the scavenging cylinder 
valves, es pec ially the dise harge valves, 


for possible strip breakage 


Courtesy Clark Brothers Company, Inc.) 
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Every Three to Four Months 


Suggested for three-to-four 
month intervals: 
1) Inspect the fuel injection valves 


Grind the valves, if neces- 


every 


and seats. 
sary, to avoid the possibility of burned 
gases being forced back into the gas 
line. Maintenance and adjustment of 
the fuel injectors are necessary to keep 
the load balanced on all cylinders. 


Every Six Months 


Six-month requirement: 
1) The magnetos should be changed 
The replaced should be 


cleaned and tested by a competent au- 


magnetos 


thorized service station having the 
proper testing equipment and tools for 


this work 


Every Year 
The following maintenance will cor 
respond to a general overhaul 


1) Pull the 


and clean the 


power pistons, remove 


the rings. carbon out of 
the ring grooves. Usually it is not ne« 
essary to replace more than one or two 
of the above will hold 
for normal operation with good fuel 
However. if the 


the cooling 


top rings. The 


and proper cooling 


fuel gas is not clean or 


system is inadequate it is sometimes 
necessary to pull the pistons every sia 
months, or oftener, to clean carbon 
and/or replace the firing rings. While 
the pistons are out. clean the carbon 
intake 


and lube oil openings in the cylinder. 


from the ports, exhaust ports, 


2) Inspect the crank pin bearings, 
crosshead and piston pin bushings, and 
crosshead slipper bearings. 

3) Clean the oil filter elements and 
case. 

1) Drain and wash out the crank- 
case and oil cooler, clean pump suc- 
tion strainer, and refill with new or 
filtered oil 

5) Inspect the lubricator 


chec k 


valves for proper operation and re- 
place all corroded parts 

6) Clean and inspect the governor 
and make repairs if needed 

7) Check the timing chain tension 
and adjust, if necessary 

8) Check the cylinder water jackets 
for excessive scale formation. Keep the 
jackets clean so that proper cooling of 
cylinders is not impaired 

9) Clean both the 
sides of the oil cooler tubes 

10) Check for tightness of all the 
stud nuts securing the upper and lower 
Tighten any that 


water and oil 


crankeases together 
have become loose 

11) Take micrometer measurements 
and record all cylinder and piston 
This is an 


the effectiveness of the 


wear important gage on 
maintenance 


program. 


Every Three Years 
intervals be sure to 
1) Inspect keep the 
clearances on main bearings. 
2) Check the alignment of the crank- 
shaft. Use a strain gauge between the 
webs of the crank throws 


At three-year 


and proper 


MAINTENANCE 
And OPERATION 


How To Do It- 
See 


Other Periodical Check-Ups 


Other check-ups are suggested as 


follows: 

1) The 
cylinder inspection depends on the 
type of service. Keeping the valves 


frequency of compressor 


in good shape is 
highly important. Reface the valve 
seats, when making sure 
that the proper lift is maintained. Re- 
broken and 


and piston rings 


necessary. 
place cracked or dises 
springs. 

2) Be sure to keep the foundation 
bolts tight. 

3) Check make fuel 


vas regulators are maintaining the cor- 


and sure the 
rect 

1) Check the accuracy of all gauges. 

5) Clean the air intake filter, when 
necessary. Excessive pressure drop 
across the filter is evidence that clean- 
ing is required. 

6) Remove any condensate from the 
starting air supply system. 

7) Test the water, when 
treated, for excessive concentration of 
treating chemicals. Also check the en- 
gine jacket water and add inhibitor as 
needed to prevent corrosion. 


pressure 


cooling 


According to Pressure Handled 

Depending upon the pressure han- 
dled, operators should: 

1) Under normal conditions, the 


Longitudinal Cross Section of the Vertical Engine (Courtesy Clark Brothers Company, Inc.) 


January, 





MAINTENANCE 
And OPERATION 
How To Do It 


compressor piston rod and oil 


packing should be removed 
and refitted as follows 


every 2 to 5 


Wiper 
cleaned 
Below 100 


pounds years: 100 to 
500 pounds 
0) pounds—every 6 to 12 

When a handling 
2000 pounds pressure or higher is put 


packing should be 


after the first 


every 8 to 12 months: 
above 
months machine 
into service the 


remove d ind cle aned 
two weeks of operation 

2) ( should 
he serviced accordir to the above 


schedule for praae kit 


OMpPressor piston nines 


Reducing Costs 


Here 


reduce 


some do's and don't’s to he Ip 
ind repair cost 

| Crive to ind 
kee }? the entire trenition system in rood 
shape The » of the spark 
rap ois essenti il to economical op 

ind n iddition 
magneto trouble. Keep an extra 
set of spark plugs on hand at all times 
Replace the 
lation shows signs of leakage 

2) To 
il consumption to the 
lers should be 3000 to 3500 hp hours 
per rallon The 


opm rating 
pecial ittention 
correct spacin 
plug 
eration eliminates 
induc 
wiring if 


secondary insu 


minimize wear lubricating 


power evlin 


power ¢ vlinae rs of 


Transverse Cross Section of the Vertical Engine 


some types of engines with crankcase 
oil carry-over require less oil through 
the lubricator 

}) Lubricating oil for the crank- 
case and power cylinders should meet 
the engine manufacturer's general spe- 
cifications. The 
practically non-existent in the crank- 
of a two-cycle engine. This gives 
considerable latitude in the 
of oil. The compressor compartment 
of the lubricator is usually filled with 
the same oil used in the power cylin- 


formation of sludge is 


cast 


selection 


ler compartment and crankcase; how 
ever, there are many exceptions to this, 
due to the 


encountered when compressing various 


wide range of conditions 
range of 


Recommendations 


fases over a wide 


pressures 
ind temperatures 
to suit your individual compressor re 
your 


can be furnished by 


ent or the 


quirements 
vil supply i engine manu 
facturer 

+) Stop all oil leaks as quickly as 
the leaking oil run 
foundation. the 


ind destroy the grouting job 


possible for may 


down the seep under 
routing 
It may also reb a vital part of proper 
lubrication 

>! Keep plenty of warm water cir- 
culating through the engine at all 
times 


6) Break in 


operating « high 


new compressor rod 


wKING pressures 


lually 


ourtesy Clark Brothers Company, Inc.) 


7) Never permit the oil level in the 
engine crankcase to become too low. 
Sheuld the lubricator reservoir be al- 
lowed to run dry, it may be necessary 
to prime each pump again. 

8) Be sure the load is evenly dis- 
tributed on all the power cylinders at 
all times. This can only be accom- 
plished by keeping both the fuel gas 
and air distribution properly balanced. 

9) Keep the scavenging air filter 
clean at all times. Low scavenging air 
pressure indicates the air filter is dirty 
or the scavenging cylinder valves are 
broken. High 
power evlinder 
boned-up. 

10) Keep the compressor cylinder 
piping Dirt may 
cause excessive wear of pistons, rings. 
walls, break valve discs 


pressure indicates the 


inlet ports are car- 


clean at all times 
and cylinder 
and pit valve seats 

11) Do not put a heavy load on a 
stuck 


evlinder 


cold engine, otherwise pistons, 
cracked cylinders or 
may result. 

12) Never turn water on a hot en- 
gine. If the not 


turned on when starting up, shut the 


heads 


cooling water was 
e down and let it cool off. 
) Never attempt to start the en- 


gine without unloading the compressor 


igin 
13 


evlinders. 

14) ¢ he« k 
pressures after 
started 

15) Do 
continue to run if no reading is shown 
on the oil if the 
pointer on the gauge surges back and 
forth. Shut the engine down and in- 
vestigate the trouble 


and 
been 


the 
the 


temperatures 
engine has 


not permit an engine to 


pressure gauge, or 


16) If at all possible, do not use 
fuel gas containing hydrogen sulphide. 

These suggested operating practices 
and recommended inspection and _ re- 
pair schedule are a sound basis for all 
maintenance programs whether for 
single field units or large multi-unit 
installations. They are basic with sec- 
ondary modifications for convenience 
in exercising close control from rec- 
ords and for schedules 
with operations which involve seasonal 
load factors, allowable field produc- 
tion rates, and periodic shutdowns for 
general plant maintenance. 

Many of the improvements and de- 
sign features which have developed 
the vertical gas engine driven com- 
pressors to their present degree of 
efficiency and dependability resulted 
com- 


coordinating 


from suggestions originated by 
pressor plant operating and mainte- 
nance personnel. In most cases the 
sources of information which encour- 
aged such ideas and suggestions was 
revealed through and confirmed by ac- 
curate records of well organized oper- 
ating and maintenance programs 
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Vacuum Still Operation 
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BENEDICT 


Deep Rock Oil Corporation, Cushing, Okla 


MB HEN a refiner desires to 
W separate the high boiling 
fractions of crude oil to 


produce catalytic charge stock, lubri- 
cating oils, or asphalt, a continuous 
distillation carried out under vacuum 
is one means of accomplishing this 
separation. Distillation carried under 
a vacuum allows the separation of high 
boiling oils at reduced temperatures 
such that the oil does not thermally 
rack. 

The overhead products and side 


products from a vacuum distillation 
process will be suitable for further 
processing to make lubricating oils, or 
may be used as catalytic or thermal 
cracking charge without further proc- 
essing. The bottom product from a 
vacuum tower may be used for lubri- 
cating oil production when made from 
some special crude oils. 

However, the bottom product is 
usually made into either heavy fuel oil, 
asphalt for road building, or asphalt 
for special products. Special asphalt 
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VACUUM distillation is an im- 
portant refining operation for 
the separation of heavy oils 
under conditions such that 
thermal cracking is avoided. 
Vacuum distillation of the 
high-boiling fractions of crude 
oil may be used to produce 
catalytic charge stocks, lubri- 
cating oil base stocks, heavy 
fuel oils, and asphalts. 

Within the past few years 
there has been very little writ- 
ten on the subject of vacuum 
distillation. The present article 
reviews all aspects of the sub- 
ject and places special em- 
phasis on the proper opera- 
tion of vacuum stills and 
methods of resolving common 
operating problems. Of con- 
siderable interest should be 
the three examples of typical 
vacuum still operation. In- 
cluded in these examples are 
temperatures, pressures, flow- 
rates, and inspections of feeds 
and products. 

Mr. Benedict is supervisor 
of the Distillation and Treating 
department of Deep Rock Oil 
Corporation, Cushing, Okla. 


products include paints, asphalt tile, 
asphalt shingles, and corrosion resist- 
ant coatings. A high quality road 
building asphalt can be made by 
vacuum distillation with the proper 
consistency being produced direct from 
the vacuum tower, This production 
saves considerably on further process- 
ing costs for the asphalt. 

An alternate to vacuum distillation 
for the production of clean feed stock 
for cracking plants and for lube oil 
production is a propane-deasphalting 
or decarbonizing unit. A propane de- 
asphalting unit may be used in con- 
junction with a vacuum still unit for 
some operations. Thus the bottom 
product from a vacuum tower may be 
propane deasphalted for further sep- 
aration, This combined operation per- 
mits the vacuum distillation for lubri- 
cating oil separation to be carried out 
at even lower temperatures than 
straight vacuum distillation. 


Factors in Design 


Assuming that a refiner has decided 
that vacuum distillation is the most 
feasible method of separating com- 
ponents of a heavy oil for his particu- 
lar case, there are important factors 
in the design of vacuum towers to be 
taken into consideration. 

The preliminary data required for 
design of a vacuum tower consists of 


103 





tions of these. Generally combinations 
f steam jets and barometric con- 
densers are used for vacuum tower 





operation 

The type of tray used in vacuum 
towers seems to influence the opera- 
tion much more than in crude topping 
operation. Stainless steel pressed bub- 
ble caps and trays coke up at a much 
slower rate than similar cast iron caps 
on cast iron or steel trays. The trays 
nm vacuum towers must be carefully 
designed for expansion at the high 
operating temperatures in order to 
prevent buckling or warping of the 
trays Pockets in travs will tend to 
coke up readily as oil becomes stag- 
nant in these pockets during opera- 
tion Low liquid levels are required in 
vacuum tower trays in order to give 
minimum pressure drop through the 
tower ind to minimize cracking by 
keeping residence time of the oil in 


the tower to a minimum 

A factor which generally is being 
recognized as important in vacuum 
Figure 2. Effect of Viscosity on Yield of Cylinder Stock tower operation is a properly designed 
flash section, Feeding the charge to a 
requirements a ul tower on a spiral into the flash section 
ced om economics o ill give much better operation than 
operating ee where the charge is fed into the towet 
r operatir at very in a radial direction. Centrifugal 
would need to b force helps to drop out liquids in the 
oss sectional diameter to flash section when a tangential feed ar- 

veloci »> a reasonable rangement is used. (See Figure 1.) 
tower would The installation of numerous man- 
icilities and heads on vacuum towers is made neces 
pressure sarv by the large amount of coke that 
( may have to be cleaned from the 
mnsidered ow A manhead should be located on 


irometri " for about tour travs ibove 


ntainu th 


d rmbt th sector For bubble travs the 

a manhead on each tray above 

Figure 3. Effect of Asphalt Penetration on Yield of Cylinder Stock this pornt < probably economical, 
while for shower deck trays a man- 

head about each fourth tray would be 

ill that is necessary or economical 

Below the feed sectior i manhead 


should be located on each tray 


Factors in Operation 
Operation of a vacuum still is simi 
to the operation of an atmospheric 
or pressure st Il in some respects but 
different in many other re pects Ohne 
mportant difference is usually due to 
the relatively high temperature opera 


tion of a vacuum still. The vacuum 


still is quite often operated at as high 


i temperature as possible and vet not 
have harmful effects of cracking the 
oil, In prevention of ct icking, there 
are many things that can be done to 
cut down the residence time of oil in 
the pipe still or tower. A point where 
cracking often occurs is in the pipe 
still heater tubes. This can be mini- 
mized by proper heater design to give 
high velocity. However, if cracking 
is occurring in the tubes, it can be 





os 


Figure 4. Operating Conditions for Vacuum 
Unit No. | 


eliminated or minimized by the ad- 
dition of live steam to the heater 
tubes. Due to the large volume per 
pound of steam, little steam is required 
to speed up the velocity of flow through 
heater tubes. 

Liquid level holdup in the bottom 
of the main tower or in the bottom of 
the sidecut stripper towers should be 
held to a minimum. In one case a five- 
foot diameter cylinder stock stripper 
was producing a stripped cylinder 
stock fraction with a low Pensky- 
Martin closed cup flash. By experi- 
mentation it was found that the level 
held in the stripper was causing 
enough cracking to ruin the flash of 
the oil. A small pot was welded to 
the bottom of the stripper and a level 
was held in this pot with about five 
minutes residence time for the oil as 
compared to 30 minutes time in the 
stripper before the change. This change 
in holdup time in the stripper in 
creased the closed cup flash of the oil 
approximately 50° F., with other op- 
erating conditions being equal. It was 
interesting to note that the cracking 
in this stripper was mild enough to 
influence the closed cup flash con- 


siderably but did not effect the open 


te 


Figure 5. Operating Conditions for Vacuum 
Unit No 


cup flash in any way 

One of the most difficult operating 
troubles to locate the cause of is loss 
of vacuum in a vacuum tower. Some 
points that may be causing a poor 
vacuum are described below 

Low steam pressure is one possible 
cause of loss of vacuum, Vacuum jets 
are usually designed to operate with 
a definite minimum steam pressure. 
When the steam pressure falls below 
this point, the vacuum maintained 
will drop off rapidly 

Air leaks into a vacuum tower or 
connecting equipment are a common 
cause of lack of vacuum. These leaks 
can be located as a last resort by 
putting some pressure on the vacuum 
tower for a short period of time 

On a barometric condenser a leak 
allowing air to rise back up a baro 
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The legend above applies to Figures 4, 5 and 6 
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Figure 6. Operating Conditions for Vacuum 
Unit No. 3 


metric leg may cause a loss of vacuum. 
the barometric leg can 
cause vacuum by letting the 
barometric flood into the next stage jet. 

Insufficient barometric 
condenser can vacuum 
On the other hand, too much water to 
a barometric condenser may flood over 
and cause lack 


Plugging of 
loss im 


water to a 
cause loss of 


into the next stage jet 
of vacuum 

Cracking 
tower will tend to cause 
After a pipe still outlet tempera 
beyond a certain 


at any point in a vacuum 
loss of vacu- 
um. 
ture is 
point, the 


cracked gas production such that in 


increased 
vacuum will drop off from 


creased temperature is more than off 
set by loss in The 
vacuum due to may 
show up when a liquid level builds up 
higher than normal in a vacuum tower 

Leakage in exchangers connected 
with a vacuum tower such that a small 
amount of crude oil is returned to the 


vacuum loss of 


cracking also 


vacuum tower will often cause loss of 
vacuum. However, this crude leakage 
will usually show up as a discoloration 
of some of the streams from the vacu 


um tower 


Factors Influencing Yield 

In operation of a vacuum still there 
is usually product which has a 
higher value than other products. Op- 
erating variables are usually adjusted 
to maximize the yield of this product 
at the expense of valuable prod 
ucts. An example is that cylinder stock 
is quite often the most valuable prod 
uct. Assuming that cylinder stock is 
being produced to a certain viscosity 
the yield of 
held to a maxi 


one 


less 


range 
cylinder stock can be 
mum by holding the viscosity to the 
lower limit of the specification. This 
increased yield will be at the expense 
of the product being taken off above 
the cylinder stock in the tower. Figure 
2 shows graphically the effect of vis 
cosity on the yield of cylinder stock 
Also of considerable importance in 
high vield of evlinder 


specification 


produc ing a 
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stock is to be able to fractionate all 
of the cylinder stock possible out of 
the bottoms product of a vacuum still 
when asphalt is taken as a bottoms 
product and cylinder stock as a side 
product. As the cylinder stock is cut 
deeper into the asphalt on a vacuum 
light ends from the cut 
stock can be in- 


tower, more 
above the cylinder 
cluded in the cylinder stock fraction 
to maintain the same It is 
possible with a vacuum tower of poor 
design or by poor operation to lose 
nearly all of the yield of cylinder stock 
by not fractioning it out of the bottoms 
product, Means of getting the cylinder 
stock out of the bottoms product would 
vacuum on the tower, 


viscosity. 


include better 


ry 


g 
f dy uf / 


32.0 


21.0 
4\* 


260 3 590 


55 


higher feed temperature to the tower, 
and more stripping steam to the bot- 
tom of the tower. Figure 3 shows the 
effect of properly stripping the bot- 
toms product of the vacuum tower on 
the yield of cylinder stock. 

The type of trays used in a vacuum 
tower can influence the vield of cylin- 
der stock to a large extent. In one case 
of vacuum still operation, it was found 
that four bubble trays gave much bet- 
ter fractionation than shower 
deck trays, with a resultant increased 
yield of cylinder stock. 

As an example of typical vacuum 
still operation, Figures 4, 5, and 6 pre- 
sent operating data on three different 
commercial vacuum units. 
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Correlating Physical and 
Thermodynamic Properties 


Part ll 


DONALD F. OTHMER and ROGER GILMONT 


Polytechnic Institute of Brooklyn 


Chemical Reaction Equilibrium 
Constants* 

This method of correlation, giving 
straight lines, allows the ready checking 
of experimental data and the possibil- 
ity, by extrapolation or interpolation 
from a relatively few experimental 
points, of obtaining data throughout a 
complete range. 

For equilibrium constants (Figure 
11) straight lines are obtained by the 
use of this method of plotting. 

The theoretical development is as 
follows: 


The van't Hoff isochore is: 
dinK, 4H 
dT RI 


where A, 


partial pressures, and AH 


(23) 


equilibrium constant for 
heat of 
reaction. 

The Clausius-Clapeyron 
may be written for 
material: 


equation 
some reference 
dil (24) 
RT* 


1 dP 
. 


dT L 
p iinP=_p 25) 

Combining equations (23) and (25) 
and integrating: 


AH 
| 


In K, I In P + ¢ (26) 


The equilibrium constant may also 
he expressed in terms of concentra- 
tion as well as partial pressure; for 
such a case equation (26) becomes 
Al 
I 


In K In P+ (27) 
where AF change in internal energy 
for reaction, and the relation between 
the two different equilibrium con- 
stants is: 
K, K. (RT) (28) 
changes number of moles 
for reaction 
It can be seen that K, is equal to K 
when An is zero. 
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Another demonstration of the cor- 
rectness of equations (26) and (27) 
follows from the similar equation de- 
veloped for activities. Since the log of 
the equilibrium constant is equal to 
the difference of the sums of the logs 
of the activities of the reactants and 
of the products, these equations for the 
activities and the respective heat terms 
may be combined to give equations 
(26) and (27). 

Recently, Rossini 
compiled equilibrium constants over 
a wide range of temperature*’** for 
reactions involving oxygen, hydrogen, 
water, and carbon oxides. 
These reactions are of fundamental 
importance in the production of hy- 
drocarbons from coal. Because of the 
extremely large range of temperatures 
and equilibrium constants covered by 
these data, the Y axis is calibrated in 
terms of the tabulated values of loga- 
rithms of equilibrium constants. Values 
plotted are against the temperatures 
corresponding to the vapor pressure of 


and co-w orkers 


methane, 


THIS, the concluding part 
of a two-part series, continues 
with a description of methods 
for the correlation of physical 
chemical data used in petrole- 
um technology. These meth- 
ods depend on the compari- 
son of the properties of one 
substance with those of an- 
other substance under the 
same conditions. 

The methods should be par- 
ticularly useful in the petrole- 
um industry. 

Dr. Othmer is professor of 
chemical engineering and 
head of the department, Poly- 
technic Institute of Brooklyn. 
Dr. Gilmont, now with The 
Emil Greiner Company, New 
York, formerly was with Brook- 
lyn Polytechnic. 
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mercury, but do not go below the tem- 
perature where the vapor pressure of 
mercury is 1 mm, Figure 11 shows the 
excellent correlation obtained in this 
simple method of plotting even over 
this tremendous range. 


Density of Liquids" 

It was found, as shown in Figure 12, 

that if the densities of one liquid are 
plotted versus the densities of another 
liquid at the same critical difference 
temperature (defined as: Tp == T, 
T where 7, critical temperature ), 
straight lines are obtained on loga- 
rithmic paper over the whole liquid 
range of the compound. (For liquids 
the concept of absolute temperature 
point is the critical; hence a usable 
temperature scale is one starting at the 
critical temperature of each liquid and 
reading down to the experimental tem- 
perature, On this scale values would 
be the normal temperature subtracted 
from the critical—or the “critical dif- 
ference temperature.” ) 

The data for Figure 12 were ob- 
tained from standard handbooks and 
tables, and in all cases it was found 
that this correlation yielded straight 
lines if no change in polymeric struc- 
ture takes place throughout the tem- 
perature range, Sulfur trioxide and 
water show breaks in the continuous 
functions to give, in each case, two 
straight-line functions. Water, at least, 
is known® to have a change in its poly- 
meric structure at the temperature of 
the break; and thus two molecular 
species are involved. 

The slopes of the lines of most of 
the liquids thus plotted are, in each 
case, very close to unity, as would be 
expected from the mathematical con- 
sideration of this plot. A fairly safe 
extrapolation of densities over a lim- 
ited range of temperatures can there- 
fore be made if only one density 
measurement and the critical tempera- 
ture are known. For accurate inter- 
polation and extrapolation, it is neces- 
sary, however, to have measurements 
taken at two different temperatures and 
to know the critical temperature for 
that material. 

In general, any straight line or 
family of straight lines on a coordi- 
nate plot may be reproduced immedi- 
ately on a nomograph consisting of 
two parallel lines, one of which is 
calibrated to correspond to the X axis 
and the other calibrated to correspond 
to the Y axis. If the two calibrations 
run in opposite directions, a point 
between the two scales represents a 
pivot to define a line of positive slope 
on the coordinate plot. Different val- 
ues on the two scales. at extremities 
of straight lines through the pivot. 
define the mathematical function in 
question, Different pivot points will 
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Arrows indicate whether left-or right-hand scale 
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Readers are asked to clip and paste on the 
pages designated the lists of compounds shown 
below which were inadvertently omitted from 
Part !1 of Othmer-Gilmont article: 

With Figure 12, page 108 

The compounds (referring to numbers): 1, 
Carbon tetrachloride; 2, Bromobenzene; 3, Oxy- 
gen; 4, Acetic acid; 5, Water; 6, Propyl 
formate; 7, Propyl alcohol; 8, Propionitrile; 9, 
Ethylene; 10, Methane 

Plotted densities for the following lines should 
be multiplied by 10: 11, Xenon; 12, Sulfur tri- 
oxide; 13, Stannic chloride; 14, Oxygen; 15, 
Carbon tetrachloride and 16, Bromobenzene. 
Critical Difference Temperature 
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(at right). 


Compound } 2 Figure 13 
General Nomograph 
for Densities of Liquids 
See table below 
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Viscosity of Liquid break in the line for viscosity between change in viscosity. For example, data 
Plotted by the same general method A) and 40° ( : this corresponds to at the boiling point may tend to fall 
ised above. Figure 14 in the upper the postulated change in the mole slightly away from the indicated 
eraph gives viscosity of different sub cular structure of water at 40° ¢ ‘ straight lines, since the experimental 
The equation of the straight lines method often includes some applica 
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Figure 14. Plot of Viscosity and of Fluidity of Eleven Representative Liquids Against Tempero- 
ture Which Is Obtained from the Corresponding Vapor Pressures of Water 


tion from interfering with the deter 
minations 

Another 
>, the reciprocal of viscosity; 
comparable plot of fiuidity of the same 
liquids is made in the lower graph of 


Figure 14 


lines is obtained; because of the prop 


useful function is fluidity, 
when a 


a similar series of straight 


erties of logarithmic plotting, this plot 
is the mirror image of the upper graph 
of Figure 14, with the lines having 
identical algebraic slope but negative 


reduc ed 
logarithmic 
as compared to 


temperature 
plots 


The use of 
tends to straighten 
of reduced pressure 
those of pressure itself. Figure 15 is a 
plot of fluidity against the vapor pres 
sure of water at the same reduced tem- 
perature (7/T.). A series of ordinates 
was erected against the vapor pressure 
horizontal logarithmi« 
axis at values of the corresponding 


scale on the 
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temperatures divided by the critical 
temperature of water; the fluidity of 
the several materials was plotted on 
this grid work against the reduced 
temperature for that material. Since 
the lines against temperature, as de- 
termined by vapor pressure of refer- 
ence substance (Figure 14) are 
straight within experimental error of 
the determination of data, the use of 
critical temperature cannot improve 
the presentation substantially, An in- 
teresting point, that if 
these lines are extended to their respec- 
tive critical temperatures (i.e.. where 
Tr T/T 1), they tend to con- 
verge to a narrow band, except for 
water and the halogens. The fact that 
they do not converge to a point (i.e. 
the extended lines at the critical points 
of all substances do not give the same 
indicated fluidities) is probably due to 
the divergence of the liquids from 
ideality, as well as the fact that the iso- 
baric pressure (] atmosphere) used for 
repre- 


however. is 


all determinations of viscosity 
sents different reduced pressure for 
each substance. The slopes of the lines 
for a given substance on the two plots 
(Figure 14—lower graph—and 15) 
are in each case substantially the same. 
Most noticeable is the narrowing of 
the band of the lines of all compounds, 


both those plotted here and others 
which fall directly on top of this rep- 
resentative group. Presumably, a gen- 
eral relation might be worked out. If 
it could include corrections for the 
fundamental properties of the individ- 
ual fluid, it might bring even closer 
together all of the viscosity data for 
fluids. Even on the present basis these 
data do not vary more than 50 percent 
as a maximum from the values of a 
representative material such as ben- 
7ene. 


Viscosity of Gases** 

Two different plots of viscosity data 
for gases have been found to give 
straight lines. The first (Figure 16) 
indicates a plot of viscosities of dif- 
erent gases at constant pressure along 
the vertical axis, A temperature scale 
is plotted on standard logarithmic 
paper along the horizontal axis by 
indicating at the appropriate values 
of the vapor pressures of water, the 
corresponding temperatures. The or- 
dinates representing these temperatures 
were drawn vertically and on them 
were plotted the viscosities at these 
temperatures taken from standard ref- 
erence sources. The correlation is ex- 
cellent; and the viscosities of any of 
these gases may be plotted in this man- 
ner as straight Any deviations 
are well within the probable experi- 
mental error. 

The equation of the straight lines in 


lines. 


Figure 16 is: 


where 1 visc 


vapor 


ture of reterence 


pressure at tempera 


substance 


stants 


Thus, it is necessary only to evaluate 
the viscosity at a given pressure for 
two different temperatures in order to 
establish the whole range of viscosities 
almost to the temperature of lique- 
faction. A third intermediary point 
will check the continuity of the line. 
most which were exam- 
ined plotted with almost identical 
slopes at atmospheric pressure, the vis- 
range of tem- 


Since 


gases 


cosity over a moderate 
perature could be approximated for 
any other gas if only one viscosity 
measurement were available. 
Theoretically, the viscosity of a per- 
fect gas should be independent of the 
pressure and vary only with tempera- 
ture. Owing to deviations from the 
perfect gas laws, however, wide varia- 
tions of gas viscosities are observed 
with change in pressure. It has been 
found that a plot of the viscosity of a 
gas at temperature against 
the ratio of the kinematic pressure to 
the density of the gas gives straight 
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line on logarithmic paper. These are 
drawn on two graphs (Figure 17) be- 
cause the lines are very close for the 
compound at different tempera- 
The equation of these lines is 


same 
tures. 
thus: 


K log rt 


where Py kinematic pressure 
d density 


zk, ¢ 


The slopes of these lines are equal to 


constants 
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Figure 15. Plot of Fluidity of Eleven Representative Liquids Against Reduced Temperature Which Is Obtained from the Corresponding Vapor Pressures of Water. 
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K, which varies with the temperature 
of the gas. 

Since K was found to be almost the 
same for many gases at the same re- 
duced temperature, a general correla- 
tion of the slope of the constant-tem- 
perature lines with temperature was 
worked out by plotting the slope of 
these lines against reduced tempera- 
ture. 

By consideration of the relation 
indicated above, it is plain that K is a 
function of reduced temperature, and 
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equation (33) can be written: 


log u = H(Tr) log —— +C (34) 


where C’ is a function of the tempera- 
ture and of the particular gas being 
considered, This equation can con- 
veniently be represented by a nomo- 
graph (Figure 18). 

This nomograph consists of a 
combination of a Z chart and a point- 
coordinate chart. The two charts are in- 
terconnected by one common line. The 
right-hand scale of the Z chart is cali- 
brated for reduced temperatures from 
- 1.0 to T, 1.0. This scale cor- 
responds to term K in equation (33) 
and to term /(7,) in equation (34). 
The diagonal scale is calibrated for 
the term /./d in liter atmosphere per 
gram over the range 0.1 to 8.0. The 
third line of the Z chart is the refer- 
ence line which corresponds to the 
term K log (Py/d) of equation (33) ; 
since this term in itself does not give 
the viscosity of the gas, the calibra- 
tions of this line (which were used in 
the development of the chart) are 
omitted for the sake of simplicity. 

The point-coordinate scale at the 
left of Figure 18 is used to add (mul- 
tiply since logarithms are involved) 
the value C’ to the value of the term 
K log (P,/d). Since C’ varies for dif- 
ferent compounds and different tem- 
peratures, and is constant only with 
respect to pressure, it is necessary to 
locate on the central gridwork of the 
nomograph a point which corresponds 
to this constant for each compound and 
each temperature separately. Table 1 
(with Figure 18) lists these values for 
individual gases and the correspond- 
ing coordinates to be used in locating 
the particular point for each gas at 
different temperatures. 

To use the nomograph, the viscosity 
at a given pressure can be read off 
directly by connecting the reduced 
temperature reading on the right-hand 
scale with the corresponding value of 
P,/d to get a point on the reference 
line. This point is connected to the 
point on the gridwork corresponding 
to the X and Y coordinates of the 
compound and the temperature in 
question. This straight line intersects 
the left-hand scale at the viscosity 
reading for the given conditions. As 
viscosity data become available for 
other gases at any pressure, the cor- 
responding points can be located on 
the grid to allow the use of the nomo- 
graph for these gases. 

For each gas the value of X (the 
horizontal distance on the coordinate 
chart) is constant with respect to 
temperature; and only Y, the vertical 
distance, changes in locating the point. 
Furthermore, compounds with equal 
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Temperature °C. molecular weights have almest identi- 
50 100 150 cal X values. This makes it possible to 
find the approximate location of the 
point when only one viscosity value 
for that gas is available, by working 
this single point of data backward 
through the chart until the construction 
line intersects the ordinate or value 
of X on the coordinate chart. 

When the ¥ values at two tempera- 
tures are known. the viscosities at these 
two temperatures and any pressure 
can be determined directly from the 
nomograph. The viscosities at any 
other temperatures can then easily be 
interpolated and extrapolated by 
straight-line isobaric correlation de- 
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Surface Tension of Liquids’ 


—— 3 : 
-tTIiill LLL Li Figure 19 shows that a plot of the 
3 3 


10 10 6xi0* surface tension of a large number of 
Vapor Pressure Of Water (mm.) compounds against the surface tension 
of benzene at the same value of the 
critical difference temperature gives 
straight lines, Attention is called to 
the anomly of water in this respect, 
which represents a definite break at 
approximately 35° C. It is probably 
due to a change in the polymeric 
structure of liquid water at that tem- 
perature, The break of a straight-line 
function is much more noticeable than 
the corresponding break in a function 
which gives a curve, where the slight 
change in curvature may be missed. 
The reduction of plots of data for 
4 water to straight-line functions of a 
90 Sh) RSG Se A specially devised temperature scale has 
0 rou io” 10° 6xi0* emphasized this same break for other 
Vapor Pressure Of Water (mm) physical properties. 
Figure 16. Plot of Viscosity of Various Gases at Atmospheric Pressure Against a Temperature Bec Case Sous Canes the range of 
Scale Obtained from the Vapor Pressure of a Reference Liquid the critical difference temperature for 
some of the compounds was greater 
than that which could be obtained for 
liquid benzene, the temperature scale 
of Figure 19 was extrapolated, using 
a material with a higher critical tem- 
— . perature (phenol) by the same method 
© Ethylene described for expanding a temperature 
scale in the plot of vapor pressures 


© Methane 
4 Propone against those of a reference substance. 
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The general equation of these 
straight lines or of the individual sec- 
tions of the broken line for water, is: 


m log + ( (35) 


where m and C are constants, and y’ 
is the surface tension of a reference 
substance (in this case benzene) at the 
same critical difference temperature. 
This method of plotting, although 
giving excellent correlation, is some- 
a i) what inconvenient to use, as values at 
a “5 20 3 0910 (5 the same critical difference tempera- 
Kinematic Pressure (jiter atm. per gram) tures for different compounds means 
—_—  * 9 that different actual temperatures are 
involved for each substance. 

simpler plot, which is a corollary, is 
the plotting of the surface tension of 











Figure 17. Plot of Viscosity of Various Gases at Constant Temperature Against the Ratio of 
Kinematic Pressure to Density of the Gas 
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The nomograph may be used as follows: 
1) Connect the reduced temperature value on scale 
¢ with a straight line to the value of P./d 
2) Extend this line to give a point on reference 


line r. 


Connect this reference point to the point on 
the gridwork found from the table, corre- 


sponding 
question 
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Figure 18. General Nomograph for Viscosity of Gases 


X and Y Valves for Viscosity Nomograph 


a compound versus the critical dif- 
ference temperature of that compound 
on logarithmic paper and gives 
straight lines over the whole liquid 
range of the compound, unless there 
change or a change in 
The equation of 


chemical 
taking place. 


these lines is 


phase 


kK (36) 


In the construction of the nomo- 
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graph of surface tensions versus tem- 
perature in Figure 20, the temperature 
scale calibrated arithmetically; 
i.e.. uniformally, in order to permit 
linear subtraction of the temperature 
from the critical temperature, It can 
be shown that the actual calibration 
of this scale may then be made direct}y 
in degrees centigrade. The parallel 


was 


surface tension scale at some suitable 
distance away calibrated from 
values of the surface tension of ben- 


was 


ompany Publication 


+d 
° 


pha tit itsis til y dottiisil ps iiiteg 


Reduced Temperature Ty 
ve 





zene, which was used as the reference 
substance, This was done empirically 
and graphically by taking a conven- 
ient point between the two lines ‘as 
the fixed reference point for benzene. 
drawing lines through this and the 
temperature points, and indicating sur- 
face tension values so obtained on the 
surface tension scale. 

Thus the nomograph is not simply 
another method of plotting Figure 19, 
even though its development did re- 
sult from its use. 

In order to obtain reference points 
for other compounds, it is necessary 
to know the surface tension of these 
compounds at only two temperatures 
(if there are no abnormalities, as 
there was found only for water out of 
many liquids tried). By joining these 
temperature points on the temperature 
scale with the corresponding surface 
tension values on the surface tension 
scale, the reference point for that 
liquid is obtained where the two 
straight lines cross. In order to check 
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Figure 19. Plot of Surface 
Tensions of Various Com- 
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With Figure 19, page 114 
The compounds tested (referring to numbers) 
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1, Carbon disulfide; 2, Carbon tetrachloride; 3, 


Chlorobenzene; 4, Toluene; 5, Ethanol; 6, 
18, Dimethy! aniline; 19, Methyl propionate; 20, 


15, Aniline; 
tadidehyde; 23, Isovaleric acid; 24, n-Butyric 


acid; 25, Propionic acid 


Ethyl formate; 21, Methyl acetate; 
Ethyl! propionate and 28 


Phenol; 7, Isoamy! alcohol 
Ethylamine; 13, Acetonitrile; 


Cresol; 





Surface Tension Of Various Compounds 




















10 5 20 
Surface Tension Of Benzene 


this point, it is advisable to check it 
with at least an intermediary third 
temperature for each compound, In 
considering the relation of Figure 20 
to Figure 19, and to equations (35) 
and (36), the constants in those equa- 
tions vary with each compound; and 
this is reflected in Figure 20 by the 
variations in the values of X and Y. 
To facilitate the use of Figure 20, 
a coordinate system is drawn between 
the y and T scales; and the values of 
the coordinates of the reference points 
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dynes /cm. 


for a list of liquids in contact with air 
are given in the table, The data for 
this table were obtained from stand- 
ard reference books and were checked 
with at least three points for each 
compound. 

To use the nomograph, the tempera- 
ture value is connected with the ref- 
erence point located from the table; 
and the line is extended to cut the 
surface tension scale. The value of sur- 
face tension is read off directly from 
that scale in dynes per centimeter, 


Entropy-Temperature Diagram" 

Entropy data for most gases are 
incomplete. Although the Mollier 
chart for steam and the data of Plank 
and Kuprianoff for carbon dioxide are 
well known, charts presenting varia- 
tions of entropy or enthalpy with tem- 
perature for most other gases and 
vapors are not available. It is neces- 
sary to employ existing sketchy data 
in the determination of these thermo- 
dynamic functions over a complete 
temperature range, although Scheibel 
and Jenny* correlated thermodynamic 
functions against temperature by an 
empirical method for some hydro- 
carbons. 

It is desirable to develop a general 
correlation based on rigorous theo- 
retical considerations, which may be 
applied with confidence over an entire 
range even with few data. The initial 
consideration of such a method of 


‘extrapolation is a theoretical develop- 


ment, which will yield lines as straight 
as possible, and in the present case 
this has been accomplished on ordi- 
nary coordinate paper. The ultimate 
test of such a method of plotting 
thermodynamic data is simplicity and 
accuracy within engineering needs for 
the greatest range of data. The method 
immediately presented fulfills these 
requirements; and its theoretical proof 
is given later. 

Using ordinary coordinate paper, a 
plot may be constructed for entropies 
of a substance at atmospheric pressure 
using methods previously developed. 
First, a regular calibration is made 
along the XY axis and the Y axis in 
values of entropy. Second, a suitable 
reference material is chosen, whose 
temperature-entropy relation in the 
vapor state is known completely, De- 
sirably this is a member of the same 
homologous chemical series, or has the 
same number of atoms. Employing a 
table of temperature-entropy values 
for the reference substance, the X axis 
is calibrated with even values of tem- 
peratures, corresponding to the values 
of entropy at those temperatures. Or- 
dinates are erected to form a grid; and 
using these and the regular entropy 
values for the vapor a straight line 
results for each substance plotted. 

All lines will pass through the origin, 
which is the value of temperature fixed 
as a datum (in the plots shown, this 
is 25° C.) The lines of this sheaf are 
all straight, and thus there is necessary 
only information on one point (with 
the line passing through this plotted 
point and the origin). Alternately, 
only the slope of the line need be 
known, and a line of this slope may be 
passed through the origin. It will be 
shown later that the slope of the line 
is the ratio of the specific heat of the 
material to that of the reference sub- 
Vol. 3 
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stance. Thus, if the specific heat of 
the substance is available, the line 
may be drawn immediately, through 
the origin and with the calculated 
slope. 

The construction of entropy refer- 
ence plots for different pressures is 
nearly identical to that for atmospheric 
pressure. First the X and ¥ axes are 
calibrated regularly, and then, using 
the temperature-entropy values at a 
standard pressure (which may be at- 
mospheric) for the given substance, 
the temperature grid may be erected 
at even temperatures. Finally, with a 
requirement of only one point at each 
pressure, the straight isobars are 
drawn; and they will all be parallel 
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Figure 20. General Nomograph Relating Surface 
Tensions of Liquids with Temperotures. 
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at an angle of 45°. The slope will al- 
ways be unity for reasons shown later. 
but will not pass through the origin. 

In Figure 21 the entropy tempera- 
ture relationship for methane at 10 
pounds per square inch absolute pres- 
sure is used to establish the tempera- 
ture grid; and the isobars for the 
entropy data in the superheated region 
on methane at other pressures exhibit 
excellent agreement with the reported 
data.° 

The theoretical basis of 
method of plotting is as follows: 


the above 


In the rigorous derivation, which 
follows, a gas of one or more com- 
ponents with a fixed composition will 
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X and Y Valves for Surface Tension 
Nomograph (ct left). 
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Compound 





Acetal 
Acetaldehyde 
Acetaldoxime 
Acetamide 

Acetic acid 

Acetic anhydride 
Acetone 
Acetonitrile 
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Isoamy! alcohol 
Benzene 
Benzonitrile 
Benzylamine 
Bromobenzene 
Isobuty! acetate 
n-Butyl alcohol 
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n-Butyric acid 
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Ethy! bromide 
Ethyl »-butyrate 
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Ethyl! ether 

Ethy! formate 
Ethyl iodide 
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Ethyl propionate 
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Ethy! benzene 
Ethylene chloride 
Ethylene oxide 
n-Hexane 
Hydrogen cyanide 
Mesitylene 
Methy! acetate 
Methy! alcohol 
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Methy! isobutyrate 
Methy! chloride 
Methy! ether 
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Methyl! propionate 
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n-Propy! alcohol 
n-Propyl formate 
n-Propylamine 
p-lsopropy! toluene 
Pyridine 
Quinoline 
Thiophene 
Toluene 
lriethylamine 
Trimethylamine 
lripalmitin 
Tripheny! methane 
m-Xylene 
p-Xylene 
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be considered and it has two degrees 
of freedom below its critical region; 
the temperature and the pressure. Em- 
ploying standard chemical engineering 
notation, the total differential of en- 


115 


ee ee en SO, 


— 


ee 





TEMPERATURE IW ‘F 
° 100 200 # 300 





Now it has been determined by calcu- 
lations based on numerous experi- 
mental values that the ratio of the 


specihe heats of two homologues of 





the same hvdrocarbon series will re 





main constant over wide temperature 
ranges, 25° C. to 1500° C.: hence 











nd. the equation 1 straight line 
with the origin as its intercept results 
from the substitution of m, the ratio 
of the specific heats of the two gases 
‘always taken at the same tempera 


ture} 








Equation (43) confirms the validity 
of the entropy reference plot method 
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Figure 21. Temperature—Entropy Chart for Superheated Methane Vapor 
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Estimating Oil Losses by 


Atmospheric Evaporation from 


Refinery Separator Surfaces 


ry Pt 


used 


oil-water 
extensively 


RAVITY 
arators are 
in the petroleum refining in- 


sep- 


¢ 


dustry for the 


p irpose of recovering 


oil from various oil-water streams, 
such as cooling waters, 
and other 


surfaces of many of these separators 


process Ww aters, 


waste-water streams. The 
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are large and are usually exposed di- 
rectly to the atmosphe re. onsequently, 
conditions exist under which large 
quantities of oil evaporate. This rep- 
resents a major loss, the 


magnitude of which can be determined 


economiut 


only by measuring the quantity of oil 
evaporated from the surface of the 
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OIL EVAPORATION losses 
from gravity separators ex- 
posed to the atmosphere are 
often greater than might be 
expected. One reason why 
this is not generally realized 
is that such losses are difficult 
to determine. On the basis of 
evaporation experiments con- 
ducted under actual separator 
conditions, an improved 
method for estimating evap- 
eration losses has been de- 
veloped and is here presented. 
Use of these correlations 
should prove helpful in plan- 
ning refinery operations so 
as to minimize evaporation 
losses. 


separator. This in turn establishes jus 
tification for the installation of equip 
ment for the reduction of such losses. 
method for 
been 


A satisfactory measur- 
ing this 
heretofore. This paper describes in de 
tail a method that 
estimate the evaporation loss from any 


loss has not available 


may be used to 
type of open container, suc h as a sep 
arator, impounding basin, tank, etc.. 
in which a film of oil is exposed to 
the atmosphere. 

Laboratory studies were conducted 
initially for the purpose of determin- 
ing and correlating the vari 


ables affecting the evaporation rate of 


mayor 


surface 
Since 


hydrocarbons from an open 


similar to a refinery separator 
the evaporation of oil into a stream 
diffusion, the 


influencing the 


of air is a process of 


principal variables 


evaporation rate were assumed to be 
the vapor pressure of the oil and the 
air velocity.’ Consequently, work in 
toward 
effects 


of these two variables on evaporation 


the laboratory was directed 


observing and correlating the 
rates 


ducted for the most part with oils hay 


laboratory studies were con 


ing boiling ranges of 30° F. or less. 
ilthough some data were obtained on 
oil samples having boiling ranges of 
125° F. The higher boiling oils were 
synthesized by blending in various 


ratios the boiling samples 


I he se 


were used in order to obtain essentially 


narrow 
narrow boiling range samples 
constant evaporation rates and thereby 
minimize extrapolation of the data to 
obtain an initial evaporation rate cor- 
responding to the vapor pressure of 
the original sample. 

In the laboratory 
oil samples were placed in closed con- 


studies, weighed 
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tainers and heated to the desired evap: 
oration temperature. The samples were 
then plac ed in open containers mounted 
in a constant temperature water bath 
Air was blown over the surfaces of the 
samples by means of an electric fan 
which was adjusted to obtain the de 
sired wind velocity as measured with 
an anemometer placed approximately 
six inches above the surface of the oil 
The oil containers were almost com 
plete ly filled in order to lessen the ef- 
fects of wind shielding by the edges of 
the containers. The sample s were taken 
from the bath and weighed at various 
time intervals a period of 2-5 
hours. The of each oil 
sample was recorded during the evapo- 
ration period. These data 
to obtain the curves in Figure 3 in 
which the initial evaporation rate of 
the samples are plotted versus the 


over 
temperature 
were used 


initial vapor pressure of the oil. The 
method of obtaining the vapor pres 
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sures is described in Step 4 of the 
detailed procedure presented below. 

Similar experiments employing the 
same general procedure were con- 
ducted under actual separator condi- 
tions in which the average wind ve- 
locity was determined by a recording 
anemometer. These experiments were 
conducted with typical separator oils 
as well as with the narrow boiling 
samples used in the laboratory experi- 
ments, In all cases the evaporation 
rates were appreciably lower than was 
predicted from Figure 3; consequently, 
to apply the laboratory data to actual 
operations it was necessary to de- 
termine a correction factor. This fac- 
tor was found to be different for each 
particular separator because of widely 
varying conditions peculiar to the in- 
dividual separators. The manner in 
which this factor can be determined is 
described in Step 6 below. 

A detailed description of the proce- 


dure used in determining the oil lost 
by evaporation from the surface of a 
refinery separator is as follows: 

1) Determine the average velocity 
of the wind at the separator for the 
period in which the test is made by 
use of a recording anemometer. 

2) Obtain an average temperature 
of the layer of oil on the separator. 
This can be accomplished with suffi- 
cient accuracy by taking the average 
of a minimum of ten temperature 
measurements of the oil at various 
points on the surface of the separator. 
The number of temperature measure- 
ments required depends upon the size 
of the separator. The temperature 
measurements should be taken at regu- 
lar intervals throughout the test period. 

3) Obtain a composite sample of 
the oil that is on the surface of the 
separator during the test period. It is 
believed that this can be accomplished 
with sufficient accuracy by composit- 
ing at least ten spot samples obtained 
at various points on the surface of the 
separator. The number of samples that 
should be taken will depend upon the 
size of the separator. 

1) Determine the absolute vapor 
pressure of the composite sample of 
oil at the average temperature of the 
layer of oil on the separator. Since no 
laboratory procedure is readily avail- 
able for accurately measuring the 
vapor pressure of slop oils, these data 
are calculated as follows: A true boil- 
ing distillation (using a column hav- 
ing the equivalent of about 50 theo- 
retical plates) is made on the com- 
posite sample of oil from the separa- 
tor in order that fractions having rela- 
tively narrow boiling ranges may be 
obtained. These fractions are then con- 
verted into mole fractions using the 
gallons per pound mole relationship 
for average separator oil as shown in 
Figure 1. The absolute vapor pressure 
of each of these fractions is then ob- 
tained from Figure 2. (The vapor pres- 
sure data shown in this figure were 
taken from a conventional Cox chart.) 
From these data the partial vapor 
pressure of each fraction is calculated, 
and the sum of these partial pressures 
is taken as the total vapor pressure of 
the composite sample of oil from the 
separator. 

5) Measure the average area of the 
separator surface that is covered with 
oil, 

6) Determine a correction factor by 
the following procedure. The theoreti- 
cal correlations of evaporation rate 
versus wind velocity shown in Figure 
3 are based on data obtained in the 
laboratory under closely controlled 
conditions. It has been found that 
these correlations are not directly ap- 
plicable in estimating evaporation 
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losses from refinery separators because 
of certain variables peculiar to each 
separator. It is necessary, therefore, to 
correct these data for each particular 
separator. This is accomplished by 
measuring the rate of evaporation of 
a weighed sample of a constant boil- 
ing hydrocarbon from a shallow con- 
tainer placed on the surface of the 
separator under consideration, The 
correction factor is obtained by divid- 
ing the evaporation rate measured on 
the surface of the separator under 
study by the theoretical evapora‘ion 
rate obtained from the correlations 
shown on Figure 3. 

7) Calculate the total evaporation 
loss from the separator in barrels per 
day by obtaining the product of the 
theoretical evaporation rate, the cor- 
rection factor obtained in Item 6. and 
the area of the separator that is cov- 
ered with oil. 

The following example illustrates 
measurement of evaporation loss from 
a refinery separator. This evaporation 
measurement was made on the 
barometric condenser water separator 
of a pipe still. This separator is a 
rectangular steel box 20 feet wide, 51 
feet long, and nine feet deep: the 
bottom of the separator is at ground 
level. This separator recovers from 
200 to 400 barrels of light oil that 
passes through the vacuum jets on the 
pipe still and separates from the baro- 
metric condenser water before it is 
passed over a forced draft cooling 
tower prior to recirculation. 

The results obtained stepwise are 
shown as follows: 

1) The average wind velocity as de- 
termined by a recording anemometer 
was 2.0 miles per hour. 

2) The average temperature of the 
oil layer on the separator was 102° F. 

3) A composite sample of oil was 
obtained by mixing ten spot samples 
taken at different times and at differ- 
ent points on the surface of the sepa- 


loss 


rator. 
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4) The absolute vapor pressure was 
calculated from a true-boiling distil- 
lation of a composite sample of oil. 
The results obtained (100-gallon basis) 
are shown in Table 1. 

The vapor pressure of the oil on the 
surface of the separator during this 
study thus was 0.5344 psia at 102° F. 
(temperature of the oil layer). 


TABLE 1 


| Boiling Range 
Volume | Ava. Temp., 


Percent 


Mol. 


Vv. P. @ 102° F. | Partial V. P. @ 102° F. 
Percent psia. of 


Fraction, psia. 





148 
188 
209 


0.370 


Total Mols 4.562 
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1.49 


0.8096 
0.0051 
0.0026 


0.095 
0.052 
0.024 


Total Vapor Pressure 
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5) The area of the separator cov- 
ered by oil was 800 square feet. 

6) Essentially pure xylene (281° to 
283° F. boiling range) was used to 
obtain the correction, factor applicable 
to this separator. The theoretical evap- 
oration rate of this hydrocarbon is 
0.058 barrel daily per square foot as 
estimated from Figure 3. The actual 
evaporation rate of a weighed sample 
of this hydrocarbon from a shallow 
container placed on the surface of this 
separator was 0.01863 barrel daily per 
square foot. Thus, the correction factor 
is 0.01863 divided by 0.058, or 0.321. 

7) The theoretical evaporation rate 
of the oil at this separator is 0.089 
barrel daily per square foot as esti- 
mated from Figure 3. The evaporation 
loss from this separator is, therefore, 
0.089 x 800 x 0.321, which is equal to 
22.2 barrels daily. 
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Forces for 


Out-of-Plane Displacements 


L-Type Bends 


HI sy type bend which is 
| one of the more efficient and 
often used shapes has been 


frequently discussed and repeatedly 
plotted. A chart for determining forces 
ind moments due to planer expan- 
sions regardless of the ratios of sides, 
ind relative amounts of expansions 
yresented by the writer in the 


1950, issue of the Petro- 


was 
Sept mber 
LEUM REFINER 

This chart is of universal applica- 
bility insofar as expansions in a plane 
Through manipulations 
of the various functions it was possi- 
ble to 


are concerned 
plot the resulting values in a 
series of straight lines, thereby making 
simple All 
readily 

any 
chart 
corner 


extrapolation extremely 
forces are 
proportion from 


Although this 


rectangular 


the moments and 
determined by 
hasic solution 
was plotted for 


junction it is reasonably valid when 
five diameter pipe bends are used, pro- 
that lengths before 
and after the bend are reasonable. 


When displacements, due to equip- 


viding ratios of 


ment, are perpendic ular to the plane 
of the bend. the 
forces moments 


determination of 
into a 
solution of a pipe bend in space. Such 
solutions of the “L” type bend are not 
too complicated. but large 
number of similar computations must 


and resolves 


when a 


be made, such an undertaking becomes 
a major project consuming a needless 
amount of time. 

After considerable study of the 

















es eeee naaasess: se 


























Fe Fo Moen rs | 








So 











[Furid-rit 














Figure |. Forces in a 

Pipe Bend Due to 

Displacement Out of 
Plane 
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THE NUMBER of piping contours which may be handled in graphed form 
thereby eliminating formal analytical solutions is quite limited. The 
reason is that as directional changes occur, the number of dependent 
variables increases very rapidly, making the plotting of such equations 
either extremely difficult or in many instances impossible. 

The peculiarity of all such equations is that a series of algebraic 
summations must be performed on functions which consist of products 
of several variables raised to various powers. The plotting of these 
quantities is further complicated by flexibility factors of piping bent on 
a radius. These functions in turn contain additional variables of physical 
characteristics of the pipe itself which add considerable difficulties to 
plotting when combined with numerous dependent variables of changes 
of shape. 

The formal solutions of the more common types have been plotted 
with due considerations to the number of dependent variables. The 
resulting work embraces series of charts which although expediting 
considerably the job of evaluating piping flexibilities, do not lend them- 
selves readily for publications in majority of periodicals. 

Additional studies have disclosed that considerable simplifications can 
be achieved in the formal analytical solutions, by combining a number 
of pre-integrated shapes into a common factor, in a manner akin to 
sections in steel handbooks. With such pre-integrated shapes, the result- 
ing work, which is considerably simplified through the use of Column 
Analogy, may further be expedited. 
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basic equations it was discovered that 
the lend 
plotting, when properly manipulated 
The determination of 


values themselves to ready 
forces and mo 
a bend becomes then a 


but 


ments in such 
very simple operation, involving 
a few numerical steps 

Charts giving necessary multipliers 
for 
gether with the graph published in the 
September, 1950. issue of the Petro 
LEUM REFINER, constitutes formal so 
lutions of the “L” type bend for all 
possible expansion conditions 
an “L” 
bend, for displacements perpendicular 
to the plane of the bend, it is only 
necessary to determine ratios of the 
two sides of the bend. In the chart 
shown in Figures | and 2. the ratios 


out of plane displacements, to 


To evaluate forces ‘n type 


122 


} 


of the two sides are expressed as a 
dimensionless quantity, in values 
than unity, All and 
moments are then expressed function- 


ally in terms of the shorter side, This 


greater forces 


makes the determination of the neces- 
sary values a very simple operation. 

As an illustrative example, assume 
a 12-inch pipe, schedule 80, joined by 
a long radius weld ell. and having one 
of its ends displaced three inches per- 
pendicularly to the plane of the bend. 
The assumed to be rigid, 
since this gives the more 
rigid structure, and most often 
met in practice. Temperature of the 
line is assumed at 640° F, Length of 
the longer side is 27 feet, while the 
shorter side is 19 feet. Ratio of the 
two sides is therefore 27/19 = 1.42. 


ends are 
condition 


one 


<< 

Figure 2. Forces in a 

Pipe Bend Due to 

Displacements Out of 
Plane. 


From Figure 1. for a ratio of 1.42, 
the multiplier for the force, is 1.22. 
Therefore, Fy, 1.22 < 25,600,000 
475 &« 3—(12 19)? 3760 pounds, 
In the above calculations, modulus of 
elasticity, for the temperature involved 
must be used. Likewise, length must 
be expressed in inches, in order to 
have consistent dimensional units. 

When the line is displaced out of 
its plane, each member is subject to 
bending and torsional moments. The 
bending moments acting in respective 
planes are variables along the lengths 
of the members, with maximum values 
at the fixed ends, Torsional moments 
are constant over the entire length of 
each member, although of different 
magnitudes in each section. This con- 
dition is generally true as long as no 
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other pipé connects to either one of 
the legs. 

To determine moments due to dis- 
placements perpendicular to the plane 
of the bend, the necessary multipliers 
may be obtained from Figure 2. Thus 
to determine moment at point A rotat- 
ing in the ZX plane, or specifically 
May. that is moment rotating about 
the Y axis, multiplier Ty for a ratio 
of 1.42 is approximately 1.02. There- 
fore May 1.02 25.600.000 
475 K 3 (12 19)?== 715,000 inch 
pounds. Similarly for moment at 
point B, rotating in the ZX plane, or 
specifically Mgy, the multiplier Ty 
0.24. Thus this moment may be deter- 
mined readily by proportion from 


May. Hence M ny = “= >< 715,000 


165,000 inch pounds. 
Moment at point C, rotating in the 
XY plane, would be by proportion 


> 
oe 715,000 


884,000 inch pounds, while moment 
at point B, rotating in the XY plane 


is Macy s 317,000 


equal to M, zY 


715.000 


inch pounds. 

In the ZX plane, moment at point 
B, Mayx 
ment over entire length BC, 
as no other torsional moment is acting 
at any point. Similarly, Mgzy rotating 
in the XY plane becomes the torsional 


torsional mo- 


as long 


becomes the 


moment on the entire length AB. 

In order to visualize the manner in 
which moments are acting, it is de- 
sirable to plot the bending moments 
for the members in question, in that 
plane in which they are rotating. Thus 
bending moments are plotted in ac- 
cordance with accepted notations of 
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Strength of Materials. Torsional mo- 
ments become automatically equal to 
the bending moments at junction 
point C. 

To the bending moments so com- 
puted, moments due to bending in 
plane may also be included. When 
plotting moments due to planer ex- 
pansions with those out of plane, re- 
course must be made to tri-planer no- 
tation. The greatest difficulty with all 
such designations are the plotting of 
torsional moments on any composite 
drawing, When it is desired to show 
all moments acting, it is best to use 
isometric designation of the pipe 
bend. The bending moments are nor- 
mally plotted in the two planes in 
which they are rotating, while the tor- 
sional moments, could be indicated on 
the skew to the member on which they 
act. Another designation is that by 
a curviliniear arrow. 

The above charts and those pub- 
lished in September, 1950, issue of 
PeTroteuM ReFinerR, may be used 
with reasonable degree of accuracy 
for evaluating forces and moments, 
when the included angle CBA is 
greater or less than 90°, A total vari- 
ation of 40°. in the included angle 
from 70° to 110° would not materi- 
ally affect the final results 

In preparing these charts, the con- 
ventional simplification of a right- 
angle junction was used. Although 
not strictly correct under some condi- 
tions, such an assumption makes plot- 
ting of the necessary functions quite 
simple. This assumption eliminates the 
necessity of using radius of bend R, 
with its accompanying stiffness factor 
K. This factor A in turn involves 
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other variables, namely those of pipe 
thickness, and mean radius of the pipe 
wall. 

For out of plane displacements, 
whether the bend is five diameters or 
less, no appreciable variations will be 
observed when lengths of members 
are reasonably large, say 4 to 5 times 
the radius of the bend. Another con- 
ventional rule is approximately 15 to 
20 times pipe diameters on each side 
of the bend. 

As mentioned in September, 1950, 
issue of Petroteum Reriner, forces 
and moments will generally be some- 
what higher when 5 diameter bend is 
used for connecting both legs, and 
smaller when bends are used. With 
lengths 20 to 25 times pipe diameters, 
before and after the bend, the appar- 
ent differences of about 5 to 10 per- 
cent are evident, For larger ratios, the 
differences begin to have secondary 
effects. For unusually thick walled 
pipes, such as those used for high 
pressures, the stiffness factor K ap- 
proaches unity, and results by the use 
of charts are in reasonable agreement 
with those calculations which include 
stiffness of the bend. 

All of the above results, for mo- 
ments and direct forces must be inter- 
preted in terms of reacting capacities 
of anchors, or other connecting pieces 
of equipment, in order that a correct 
evaluation of the flexibility of the 
bend can be made, Evaluation of the 
forces is just one significant step in 
the analysis of expansion effects in 
complex piping layouts. 
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Large Carbon Black Plant 


Now Operating in Britain 


General View of Philblack’s Carbon Black Plant 
at Avonmouth, England 
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Flow Diagram for Avonmouth Carbon Black Plant 


latter ¢ into small clusters, and about 30 percent gravity of 0.35. The units used at 
| centrifugal of the furnace black is thereby collected Avonmouth are dry pelletizers and re- 
tension base of the electric precipitator semble cement kilns in that they rotate 
pump ly -passing of gas in this plant is transforming the fluffy black into more 
prevented by the incorporation of a_ easily handled pellets. Pelletizing re- 


“feather plate duces the dust nuisance in subsequent 


The next stage is primary and second handling. In pellet form the black is 


> feet ary cyclonic treatment where, by the much more convenient for compound- 


lined in- mild centrifugal action induced, a ing into the rubber. Finally, the process 


insulating further 65 percent of the black is re- Tesults in cheaper packaging cost, and 


re covered. There are six cyclones on the entails much less warehousing space 
1 


ou-air ratio, ‘O” plant and two on the “A” unit The pelletized black passes from the 


turbuler and extent of combus Both mills to overhead storage hoppers from 


for reasons of economy and com 


permitted, all of which have a which it is filled into multi-walled paper 


very decided influen apart from the 


plying with more stringent regulations 


against atmospheric pollution, in the sacks by machines with exhausting de- 
attention vices which prevent the black from 


t 1 \ id 1 f 
reactor desigt ; ' quality and  Ayonmouth plant particular 
quantity of black produced. Oil is thus has been paid to the problem of re escaping into the atmosphere Three 


decomposed to yield principally carbon large warehouses are available capable 


black and hydroger A part of the oil 
as well as a portior hydrogen 


are burned along with the fuel The 


moving the residual 5 percent black 


which is normally blown to air by of holding 60 days’ production. One 


American plants situated as a rule in million paper bags are required yearly 


remote areas. To this end the gas is for packing, and 17 million (imperial) 


combustion gases provide a protective passed through a bag filter unit consist- gallons of oil for the manufacturing 


blanket between the reactor wall and covered process. In the initial stage of produc- 


ing of box frames in parallel 
the zone of decomposition of oil thereby with bags of closely woven fiber glass tion fuel oil is used for heating. Eventu- 


preventing accumulation of carbon de At hourly intervals the gas stream is lly it is planned to employ waste gases 


diverted from each frame in turn and from the process in the boiler house so 


rhe remainder of each plant pertains the black collected at the base of the that the feedstock will provide both 


posits within the reactor 


separation of oil black produced ynit by automatically tapping the frame the raw material and the fuel 


ompanying gas, and its con- The filtered gas is then released to the Electric power for the plant is ob 
versi¢ into a convenient product for atmosphere tained from local supply and provision 
transport. The first step is reduction of has been made so that, in the event of 


gas from approximately 1100° to 550° F Converted Into Pellets power failure, the gas lines shall be 
in three stages:—water spray at the end . : automatically purged by a d.c. operated 
. ' The black from the bases of precipita ae 
of the reactor rimary quench); pass inert gas generator system. Safe con- 
tors, cyclones and bag filters is carried . - 
| | , ‘al ditions are thus ensured for restarting 
: st: ss-steel conveyor and a speciz 
ducts from the ry gers teel ¢ i . ar pecia operations Water 

typ elevator t the mucropuiverizer . 
, and passage up a pe I joining borehole and softened on the 
Here it is treated to insure that it meets 


age along the « 10n atmospheric cool 


s taken from an ad- 


wer fitted , ‘ : \ plant. Steam is furnished by two fully 
t specinications tor hneness s re 
‘ vw ’ ; automatic boilers giving 3800 pounds 


covered from the micropulverizer the 
black is light and fluffy, with a bulk 


density of 2-3 pounds per cubic foot or 


per hour evaporation, and cooling towers 
are installed 


‘ - : There are two process control labora- 

an apparent density of 0.05m in which 

. tories for routine shift testing, two 

ndition t il ne! be pac kaged 
] 


n they are Z 
readily nor transported economically, It 


qualified chemists and one tester being 
1 

lagged r t 1e condensation, 1th h ti * i wi on duty each shift. Philblack Ltd., can 
: ‘ IS pz sd through t ) et mi wherein . 
and fitted wi iscl ves and ex — ‘Sart P : draw on the technical resources of 
we t-teinal aanieatent the black, by patented rolling means, is , » . 
sion doors al equivalent ; ; ' Phillips Petroleum Company, and also 
7 / | j ¢ » rel - } Ss elle ° 
75,000-volt | is produced Conve rted into relatively dustless pellets has available the services of the new 
4 77 >s : a 2 . 
gh trans of 250-1000 microns diameter with a laboratories erected by its sole selling 


Here the bulk density of approximately 23 pounds agents R. W. Greeff & Co. Ltd. 


agglomerated per cubic foot and an apparent specific London, at Newbury, Berks 
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Ethylene Purification Towers at Monsanto's Texas City Plant 
Courtesy, Monsanto Chemical Company.) 


styrene distillation towers 


In center background are the 


Production of Ethylene 


From Petroleum Sources 


Part tl 


F THE four commercially suc- 
cessful methods for the sepa 
and 


ration purification of 


ethylene from cracked straight 


fractionation is the 


gases, 
low temperature 
one most commonly employed. Beyond 
the problems normally encountered in 
ordinary fractionation, this operation 
is further complicated by the need for 
drying the feed gas thoroughly, pro 
viding refrigeration and selecting con 
materials suitable for the 
subzero operating temperatures. 


struction 


The design of low-temperature frac- 
tionation plants varies widely with the 


126 


feed gas composition and the product 
purity requirements. The present paper 
will, of confined to a 
discussion of significant aspects which 


necessity, be 


are typical of such plants. 

lo separate ethylene in a reasonable 
state of from accompanying 
materials, main fractionation 
towers are provided. In the methane 


purity 


two 


tower, hydrogen, methane, and _ possi- 
ble other light products are separated 
from ethylene, ethane, and higher hy- 
drocarbons. The tower bottoms pass 
to the ethylene which the 
desired olefin is taken overhead, leav- 


tower in 


THE FOUR commercially 
successful methods for sepa- 
ration and purification of eth- 
ylene from cracked gases are 
low temperature fractionation, 
absorption in oil, Hypersorp- 
tion, and absorption in cu- 
prous salt solutions. Re- 
viewed here are the general 
principles, design considera- 
tions, and characteristics of 
each of these methods. 

This Part II] completes Mr. 
Sherwood's series on the pro- 
duction of ethylene. 


ing the bulk of the heavier compo- 
nents in the still bottoms, to be fur- 
ther processed by fractionation or re- 
cycle cracking. or to be disposed of 
as fuel. An alternate approach in- 
volves removal of the bulk of the 
higher hydrocarbons in a C,- and C,- 
tower prior to introduction to the 
methane column. This latter design is 
particularly suitable if the amount of 
C, and higher hydrocarbons is rela- 
tively large 
Figure | illustrates the flow in a 
typical plant producing ethylene by 
low-temperature fractionation. The 
raw gas is compressed to 450-600 psig 
in three-stage compressors provided 
with interstage coolers and separator 
bottles. To avoid formation of ice and 
gas hydrates in the cold box, the com- 
pressed gas must be freed of water 
by drying to a dew point of —100° F. 
This operation is normally carried out 
by cooling the compressed gas to 
70° F, 
able solid adsorbent such as activated 
bauxite, alumina, or silica gel. The 
adsorbent is regenerated periodically 
by heating with flue gases or steam. 
The dried gas is introduced into the 
methane tower after precooling to the 
desired feed temperature (0° F. to 
20° F.). In this tower, hydrogen and 
methane are stripped from ethylene 
and higher hydrocarbons, Operating 
temperature at the top of the column 
depends on the amount of permanent 
gases present and on the required de- 
gree of ethylene recovery. In a plant 
described by Pratt and Foskett,' re- 
flux temperature is maintained at ap- 
proximately 130° F. (575 psig) by 
the evaporation of liquid ethylene at 
5 psig in a runback-type condenser. 
The dew point of the effluent gas from 
this column corresponds to an ethylene 
content of 4 volume percent. 
Operation of the demethanizer col- 
umn at substantially atmospheric pres- 
sure is by no means unusual, Such de- 
sign necessitates the use of much lower 
temperatures. Thus, the demethanizer 
tower at the Castrop-Rauxel ethylene 


and passing it over some suit- 
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purification plant® is operated at 15 
psig with a temperature of —240° F. 
at the top of the column. In this case, 
refrigeration is provided to the meth- 
ane reflux circuit by compressing the 
top gas stream to be recycled to 830 
psig and cooling it, first in indirect 
heat exchange with liquid ethane and 
finally by byproduct and 
methane. The high-pressure methane is 
cooled to —230° F. in this manner and 
is finally reduced to column tempera- 
ture by flashing to tower pressure. 


rec yele 


Ty pu al ethylene content in the over- 
head from the methane tower varies 
between 2.5 and 6.0 percent. The bot- 
toms contain less than 1 percent meth 
ane plus hydrogen 

Separation in the methane tower is 
Relative vola- 


comparatively simple 
components is five 


tility of the key 
and only little reflux is required. Twen- 
customarily pro- 


tv to 25 trays are 


vided in the methane column 
Separation of Ethane 

The bottoms product leaving the 
demethanizer is taken to the ethylene 
column where ethane and heavier hy- 
drocarbons are separated from ethyl- 
ene product which is withdrawn over- 
head, Favored this unit 
involves the use of pressures around 
4) psig with a top-of-column tem- 
perature of 0° F. Refrigeration under 
these conditions is provided by pro- 
pane or Opera- 
tion of 


design for 


ammonia expansion 
this substantially 
atmospheric pressure is also being 
practiced, While this has the disad- 
vantage of requiring lower tempera- 
tures, size is reduced from 50- 
60 plates (at 400 psig) to only 35 
trays (reflux ratio 3:1). Temperature 
at the top of a 15 psig column is 

145° F. The recycle stream of ethy]- 
ene is compressed to 600 psig and is 
cooled to 100° F. in heat 
exchange with the column bottoms in 
the Reflux temperate is 
reached by flashing the high-pressure 


tower at 


tower 


indirect 
reboile r 


ethylene stream to column pressure 

Purity of the ethylene product 
ranges between 94 and 96.5 percent. 
Higher purity requirements can only 
he ac hieved at considerable increase 
in cost and processes other than low- 
temperature fractionation offer a more 
promising approach 

Most of the acetylene contained in 
the plant feed is found in the ethylene 
stream leaving the C.-column. Ethyl- 
ene stripping action of the column is 
quite efficient. Ethylene content of the 
bottoms is and 
2 percent, 
values can be achieved economically 


normally between 1 


and even somewhat lower 

Special attention must be given to 
the selection of construction materials 
in low-temperature fractionations. The 
use of carbon steel. subject to cold 
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Hypersorber Tower for Purification of Ethylene. (Courtesy, The Dow Chemical Company.) 


embrittlement, is not suitable at tem- 
peratures below 20° F Below this 
point, it is necessary to use alloy steel 
(most economically a 3-14 percent 
nickel steel or equal) or aluminum. 
The 


generally avoided because of the dan- 


use of copper and bronzes is 
gers associated with the possible forma- 
tion of explosive copper acetylides. 
Aluminum has the ad- 
vantage of permitting relatively cheap 
and rapid assembling by spot welding 
and this material has found favor 
especially in the construction of atmos- 
low-temperature col- 


construction 


pheric-pressure 
umns. The disadvantage of 
tion in this metal is the inaccessibility 
of the column because of the necessary 
As a result, it is 


construc- 


welded construction 


necessary to cut the column 
whenever repairs are needed. At the 
same time, special design techniques 
are dictated by the strength of 
aluminum. 

Very high tray efficiencies 
achieved in low-temperature fraction- 
ations. Murphree efficiencies of 80 
percent are not unusual in plates of 
standard design while specially de- 
signed trays have achieved perform- 
ances as high as 120 to 160 percent 
Murphree efficiency. 

Power consumption for refrigera- 
tion purposes is quite high, varying 
with the temperature level. At the 
temperatures encountered in high-pres- 
sure ethylene columns (—15° F.), 
power consumption is 135 kwh per 


open 


low 


are 


TABLE 1 
Typical Ges Compositions in Ethylene Fractionation 


Raw 
Ethylene 
Entering 

— us 
‘ercent 


Pure 
Ethylene 
Fraction 

Percent 


Hydro- 
carbon 
Fraction 
Percent 


Recycle Gas 

Sum of Cols. 
Sand 4 
Percent 


Methane 
Fraction 
Percent 





sHe + CaHs 
2t6 
2+ COs 
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26.7 
2.6 
1.6 


95.0 


08 


100 





Btu removed: at 150 
(high pressure 


kwh ire 


million 
methane column), 525 


required for the same serv 


Table | 
of the 


im one 


lists tvpical compositions 


major gas streams encountered 
ty pie il ethylene fractionation 
plant® employing low-pressure separa 
tion columns 

This particular plant operated with 


in average ethvlene efficiency of 89.3 
Major utilities c« 


ethylene 


percent nsumption 


per n of includes 1300 


low-pressure steam 
water 

ntered periodic ally 

ormation of ice in the 

low-temperature condenser systems 

This difficulty is quite 


} 


commonly ob 
served even where reat care is 
1 to drv the feed 


of methanol 


exer 
rases efliciently 
trouble 
for this 


into the 


flective remedy 


Ethylene Extraction by 
Oil Absorption 
supplement the low-temperature 
methods for ethvylet 
described above. extra 

hn from the pri 
sorptior has pro 
This method is 
with 


ition 


rctive 


momical ompetitive simple 


ow-temperat fractior where 


the feed gas 


mmparativel 


} 
etny lene 


ibsorber 

pper a 

strippit 

latter is to 

ine trom 

ture of the 

the column is 

the bottom of 

been heated to 2 } i 
substantially self-sufficient 


ifter having 


SOT ptior 


process 1s 
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TABLE 2 
Stream Composition/100 Moles of Charge 


Absorber 


Compo Charge 


9 


oil, Handling losses are 
the oil the 
feed gas stream 

The 


column 


n (aromatic 
made up by contained in 
from the absorber 


methane and hy 


overhead 
consists of 
drogen along with less than two per- 


ent of higher hydrocarbons and may 
serve as fuel gas. The 
controlled for a maximum 
content of 4 percent (based on ethyl- 


ene). His the 


sorbate cause trouble in the low-tem- 


bottoms are 


methane 


her methane ratios in 


perature fractionation system which 


follows 


The fat oil le the 
column is passed to a 


iving bottom of 
the absorber 
stripper operated at 425 psig in which 
the oil 
150° | 


ethvlene 


is regenerated by heating it to 

The 

ind 
subjected to 

ire tractionatior 

Before 

tem the 


overhead consists of 


higher hydrocarbons 
which are low-temper 


must be dried by 


introduction into the 


rasts 
ver ictivated tlumina I 


i dew point of the treated 
ard te 


el suntered the de 


of the straight low 
system have 


of the 


re fractionation 
vided by the 


«vystem 


substitution 
rboer stripper 
ed gases subjected to 


itions. In the first. a mix 


re of ethane and ethvlene is 


her-boilir 


Ler lmt 


sepa 
ted from hi components 
operating at 
d t mperature 
of ethylene 
ethylene 


temperature ol 


retlux purposes 
mns provided by 
reltrigerant ¢ porating at 


retrigeratior power require 
ethyl 


" com 


ton of 


this does not 
reatly from the 

ents of straight lov 
frigeration plant operated 


lar feed Actually the 
features of an 


power require 
temperature re 


vith 


power-saving 


1 simi 


ibsorption-fractiona 


tion system do not fully come into 


Absorber 
Overhead Bottoms 


Ethylene 
Fraction- 


Ethylene 

De- Fraction- 
ethanizer or ator 

Bottoms Overhead Bottoms 


Stripper 
Overhead 


until feed eases of consider 


ethylene concentration are 


their own 
ably lower 
to be handled 

rypical 
ported by Kniel and Slager are shown 
in Table 2. 

Absorbers employed for this pur- 
pose are similar in principle to the 
Burrell - Mase 
employed in refinery recovery systems 
the methods of calculation 
Bubble 


design gen 


stream compositions re- 


absorber-fractionators 
and same 


may serve for their design 


cap tray columns are the 


erally preferred. Plate efficiencies in 
absorber units operated at the elevated 
pressures encountered in the recovery 
of ethylene and other light hydrocar 
bons range about 50 


efficiencies are 


percent while 


much lower encoun- 
tered at atmospheric pressure 

The 
plant for ethylene recovery is operated 
above 20° F, which 


embrittlement of 


entire absorption-fractionation 
at temperatures 
is critical for Id 
mild carbon steel, The problem ot con 
} there 
than in 


ils se.ection is 
ore considerably simpler 
straight low 
where the use of 


ted by alloy steels or alumi 


struction materi 


temperature ractionation 


carbon steel must be 

supplemet 

num at low-temperature points 

Ethylene Extraction by 
Hypersorption 

of the 


tercurrent 


In the course last three vears 


adsorption 
This 
technique of “Hypersorption” 
idds 1 power! il tool to the number 


for the 


fractional cour 
has reached the industrial stage 
new 
init operations avail able sepa- 
Its ap- 
ethyl- 


ippears 


ration ol iseous componel 
plicat on to the separation of 
om lean rehner 


product 
high 


larly promisin 


endered in ot 


partie 
may he 
purity 

The 
developed by Union Oi] Company of 


Hypersorber originally 


California, is essentially a continuous 


countercurrent adsorptio technique in 


which the adsorption medium—as 


practiced at present—is a good grade 
of activated charcoal. A typical hyper 
sorbet 1-5 feet in diameter and 85 
feet hich. 
in the upper portion, two disengage- 


and a feed tray in the 


consists of a cooling section 


ment trays 


Py tr 


deum Refiner 





center, and a heating portion in the 
lower section. Activated carbon of 
12-30 Tyler mesh size is fed to the 
top of the unit and moves gradually 
downward by gravity. On the way, it 
adsorbs the heavy components of the 
gas at an operating temperature which 
depends on the system being separated 
(at an ethylene recovery station at 
The Dow Chemical Company’s Mid- 
land, Mich., plant, this temperature is 
120-140° F.). Below the tray at which 


Cracker 
Gas 


COMPRESSOR 


Ethvlene 
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— 
Ethylene 
400psi 


ETHYLENE 








TOWER 








Ethane and higher 
HC's to further 
separation and 
processing 


Figure 1. Typical Flow Scheme for the Low-Temperature Purification of Ethylene. 


feed gas is admitted, a high stripping 
temperature is maintained by the circu- 
lation of diphenyl through internal 
tubes. As a result, essentially all of 
the adsorbed heavy components are 
returned to the gas phase and are 
withdrawn just above the stripping sec- 
tion and below the feed tray itself. 

Before the carbon reaches the bot- 
tom plate of the hypersorber, it is 
stripped with steam for the ultimate 
removal of any residual sorbate. Upon 
discharge, the carbon is then lifted 
once again to the top of the unit by 
means of a circulating carrier gas. 
The carbon thus travels through a‘con- 
tinuous cycle between the hypersorber 
and the carbon lift. 

Operation of the unit finds its coun- 
terpart in the conventional multicom- 
ponent fractionation The 
factors of reflux ratio, stage number, 
and variable flow of phases are of 
importance together with the control- 
ling adsorption efficiency of the acti- 
vated carbon which dictates the “rela- 
tive volatility” of the components and 
thereby the extent of the separation 
occurring in each contact stage. 

Reflux is provided by the return of 
some of the product of the adsorption 
section of the tower where it serves 
to displace adsorbed lighter fractions 
of the gas. 

The first commercial unit, operated 
by The Dow Chemical Company, 


processes, 
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solves a comparatively simple problem 
of two-component separation for the 
recovery of ethylene from demethan- 
izer gases. The feed gas contains 5.8 
percent ethylene and a trace ethane 
which are to be recovered from the 
accompanying lighter gases (methane, 
carbon dioxide, carbon monoxide, ni- 
trogen, hydrogen, etc.). This can be 
taken care of fairly simply by the 
hypersorber since ethylene (and 
ethane) have a much greater adsorp- 
tion affinity than any of the other 
components. The C, fraction is simply 
removed as bottoms, with the remain- 
ing gases being taken overhead. 

The product gas leaving the hyper- 
sorber contains 95.2 percent ethylene 
(on a carbon dioxide-free basis). Re- 
covery of ethylene is stated to be 
about 98 percent. Operating pressure 
is 75 psig; maximum temperature in 
stripping section is 510 

Reported carbon losses by carry- 
over are quite low, averaging about 
90-100 pounds per day in this hyper- 
sorber which has a hold-up capacity of 
14,000 pounds carbon. Attrition losses 
are also small although, as is to be 
expected, some breakdown occurs con- 
tinuously. To prevent flow irregulari- 
ties and to minimize the pressure drop 
through the unit, the smal] amounts of 
fines are continuously removed from 
the system by entrainment in a purge 


gas. 


A Gulf Publishing Company Publication 


Electric power requirements are of 
the order of 75 kwh per ton ethylene 
produced. On the other hand, fuel gas 
and steam requirements are 16 mil- 
lion Btu and 85 M pounds respectively 
per ton of ethylene output. Operating 
labor requirements are low. 

The hypersorption process is also 
adaptable to the removal of ethylene 
from more complex mixtures, ie. 
where both higher and lower hydro- 
carbons are present, If initial ethylene 
concentration is low, this type of sep- 
aration may be carried out by a “side- 
stream construction” in which a sep- 
arate internal stream of carbon is pro- 
vided to fractionate the side product 
and thus obtain a material free of both 
heavier and lighter components. The 
use of a single hypersorber of this 
construction permits the resolution of 
a three- and even a four-component 
system. Some of the more complicated 
hydrocarbon systems result in the par- 
tial deactivation of carbon by the ac- 
cumulation of absorber oil and poly- 
mers of heavy diolefins, ete. Under 
these circumstances, a small stream of 
adsorbent can be continuously with- 
drawn from the system and reactivated 
successfully by the action of steam. 

Alternate approaches are necessary 
for the recovery of larger amounts of 
ethylene from complex gaseous sys- 
tems. An obvious possibility is the use 
of several hypersorbers operating in 
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series. Still another approach is to 
effect the final ethylene purification by 
low temperature fractionation. using 
the hypersorber merely for the con 
centration of the “heavy” 
i.e. as a substitute for the demethanize 


or oil absorption columns alre idy de 


components 


= ribed 


Ethylene Extraction by 
Absorption in Cuprous 
Salt Solutions 


The chemical properties of ethyl 


ene mav be utilized for ite separation 


from associated gaseous 
with 


physical 


components 
in efficacy equal to the purely 
described above 


processes 


Excellent separation is possible, for 
nstance. by ibsorption in concentrated 
cid alter 


olefins by 


removal of the 
dilute 
this al 


ethyl 


sulfuric 


higher more acid 


olutions). In the course of 
sorption ethvlene is reacted to 
sulfate which may be 


to ethanol by the 


readily converted 
iddition of 
basis for a great 
ethy! aleohol in 


water 
This process Is the 
part of the 
It obviates the 
separate ethylene purification step by 


evntheti« 
dustry necessity for a 
combining one of the essential reactior 
with the extraction of 
from the feed gas 

The use for 


ition is not, of 


steps ethvlene 
irreversible re 
course, suitable for 
high-grade cthyl 
ene as is required for the synthesis of 
and other 
momically 


such it 
the manufacture of 


stvrene, ethylene glovecol, 


chemi al processes An er 


ttractive process for the purification 
of ethylene by 


be based on the formation of a 


chemical means must 
rela 
tively unstable compound which is 
readily dissociated into it’ components 
by a mild change in conditions 

\ promising reaction of this type is 
found in the affinity exhibited by 
salts for 
lower This phenomenon was 
first observed by Berthelot in 1901 
and was studied by Tropsch and Mat 
that solid 
capable of forming an 
if ul l- 


pressure 


certain cuprous some of the 


olefins 


tox who found cuprous 
chloride is 
addition complex 


ethylene 


equimolar 

C.H,) with 
Dissociation pressure of the solid ad 
dition product was found to be 2.14 
19.49 at 


unde 


atmospheres at OF ¢ and 
mospheres at 40° ¢ 


For handling. the 


use of cuprous salt solutions is pref 


greater ease of 


erably for the absorption of ethylene 
Several patents'’ have considered this 
approach. Considerable promise is 
shown by a this 
principle which was studied on a semi 
commercial scale at I. G. Farbenin- 
dustrie plants at Oppau and Leuna. 
Germany. This process was considered 
sufficiently attractive for the recovery 
of ethylene from ethane cracker gases 
to have been selected for 


process based on 


use in a 
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TABLE 3 


Typical Gas Compositions in Cuprous 
Nitrate-Ethanolamine Extraction of Ethylene 


Feed to 
Olefin 
Wash 


Tower 


Waste Prod- 
Gas uct 


Recycle 
Ethane 


Stream 


fy 73.60 0.25 


1000 tons per month ethylene plant 
which had been projected for erection 
at Heydebreck. Actual construction of 
this ethvlene recovery 


plant 


commercial 


was only prevented hy war 
developments 

The absorption medium is a solu- 
tion of aqueous 


monoethanolamine 


nitrate in 

[he nitrate is 
have a higher affinity for 
ethylene than the chloride and is in 
deed the most effective of the less ex- 


cuprous 


found to 


pensive salts being exceeded in per- 
formance only by such compounds as 
cuprous salicylate and benzolsulfonate. 
Similarly. monoethanolamine solvent 
is found to be characterized by a par- 
ticularly high solubility for olefins and 
slight solubility for saturated hydro- 
carbons 

Ethylene solubility in this medium is 
a pronounced function of 
Theoretical (equimolar) solubility is 
never achieved, At elevated pressures 
the degree of ethvlene absorption 
value not ex- 


pressure. 


reac hes 
ceeding .8 moles of ethylene per mole 
present. An upper 


an assymptotic 
of cuprous nitrate 
limit is set to the permissible copper 
content of the solution by the increas- 
ing viscosity and slower absorption 
rates encountered at higher salt con- 
centrations 

Most satisfactory 
with an 


results have been 


obtained aqueous solution 


of the following composition :"* 


12.5 grams per liter 
9 grams per lite 
190 grams per lite 
338 grams per lite 
18 grams per lite 


For the feed gas employed in the 


Oppau process (36.25 percent ethyl- 


ene). absorption can be carried out 
effectively at 220 psig. Actually, the 
operation was performed at 300 psig 
because of the requirements of subse- 
quent steps in the process, The ethyl- 
ene-rich liquor leaving the absorption 
tower contains some mechanically en- 
trained ethane which is removed by 
expanding the solution to 40 psig. The 
evolved ethane-ethylene mixture is 
recompressed and returned to the ab- 
sorption stage. 


The de-ethanized solution is finally 
freed of ethylene by reducing the pres- 
sure to 150 mm Hg at 100-105° F. The 
stripped olefin is subsequently washed 
with sulfuric acid to remove any en- 
trained ammonia. Final purification is 
accomplished by an alkaline wash for 
the removal of carbon dioxide (if 
necessary }. 

Typical stream compositions are 
shown in Table 3."* 

To prevent the hazardous formation 
of copper acetylides, the quantitative 
removal of acetylene is necessary prior 
to absorption, if this compound is 
present——as is often the case in vapor- 
phase cracking gases. Favored method 
of achieving this the 
preferential hydrogenation of acetyl- 
ene over a nickel oxide-chromium ox- 
ide or a palladium-silica gel catalyst 
at temperatures of 250-300° F. Hy- 
for this purpose is 
universally present in ethylene-bearing 


end involves 


drogen needed 
gases derived from petroleum sources. 
The hydrogenation catalyst is readily 
poisoned and 
sulfur in the raw gas must be assured. 
For more complete information on de- 
tails of acetylene hydrogenation, ref- 
erence is made to a report by Dennis 
and Taylor.” 


complete absence of 


Sergeys'* points out the necessity for 
removing pentanes and higher hydro- 
carbons from the raw gas because of 
their tendency to cause foaming in the 
absorption column. If such compounds 
are present in the feed gas a prior 
clean-up operation by charcoal absorp- 
tion is desirable. 

The presence of small amounts of 
propene in the feed gas is no serious 
obstacle because of the higher affinity 
exhibited by the absorption medium 
for ethylene. To produce pure ethyl- 
ene from propene-rich raw gas. a 
final fractionation of the concentrated 
mixture necessary, 


olefinic may he 


however. 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm's 
letterhead. Thank you. Address Department P.R., Revere Cop- 
per and Brass Incorporated, 230 Park Avenue, N. Y. 17, N. Y. 
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Information, formal and otherwise, about 
REFINER AUTHORS the men who write for PETROLEUM 
iinet REFINER as well as others prominent in 

and Other Personalities the processing industry. 


He Plays With Fire | Benedict Gives Still 
And No One Frowns | Operation Techniques 


lay, { sor of safety and fire Quentin E. Benedict, author of “The 
Socony- Vacuum Oil Technique of Vacuum Still Operation” 
Risinger has been appearing on page 103, has been very 
ce 1919. Author busy the past ten years working with 
ment | petroleum refinery design, maintenance 
and operation. He studied chemical en 
gineering at the University of Cincinnati 
until 1941 when he joined Ashland Oil 
and Refining Company as a chemical 
engineer in the company’s Leach refin- 
tection speci ery. He continued his studies by avail 
1932 was mz ing himself of on-the-job study and 
extension courses. Since 1949 he has 
served as supervisor of Distillation and 
Treating for the Deep Rock Oil Cor 
poration at Cushing, Okla 


Veteran Magnolia Employe 
Closes 43 Years Service 


Retirement December 31 of J 
Joe L. Risinger Fulbright, pioneer executive of Magn 
lia Petroleum Company, closed out one 
. of the longest service records in present 
Risinger | his wife Mary have three company personnel. Fulbright, assistant 
children, J, Donle, Z. Kennon and \ to the manager of refineries, officially 
\uane completed 43 years, four months and 28 
days, the second longest service record, 
m his retirement date. He was located 
at Beaumont refinery 


Globe Elects Donovan 


H. George Donovan has been elected 
con me tenia 1 Ray Thomas’ experience for his arti vice president of Globe Oil & Refining 
cle series Thermal Insulation for In Company to succeed Brown L. Meece 
lustrial Req ents,” Part I of whicl who resigned to join Sinclair last June 

begins on page 87, started back in 1908 

hen he began working the sheet metal 

I During the mtervening 43 years 

gained wide experience in appli 


cation, supervision and engineering im 


can “play” 


ing fs hoger be Thomas Specializes In 
lemonstrating the 


emonstrating "Thermal Insulation 


than work His 


ontracting and manufacturing, research, 
and consultation on thermal and sound 
insulation. Since 1943 he has been a staff 
ngineer with Carbide and Carbon 

hemicals Company, specializing exclu 

thermal insulation, sound quiet 


since 1934 
professional 
Author and 
Dimensional 
Insulation 

: he also in 
r suspending 
blications in 


rmal tla 


ring 1948 car 


and the third - 
n South’ and 
n it is pub {7 
lt! ny } 


tec 
nity 


Thomas sfizirs. Quentin E. Benedict 
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PENBERTHY 
"Floating Shank” 


Cee ee 


OF 


VESSEL TAPPING 


Gage nad ae! 


A feature available only on Penberthy 


drop forged steel (and alloy) gage valves, 





e "floating shank" automatically com- 
pensates for as much as %° variation*in 
the center-to-center distance of the vessel 
' tapping. This saves time and cuts the 

a ee cost of gage installation . . . eliminates 

stresses often induced during mounting. 

Another PENBERTHY First Penberthy "floating shank" is available 
at slight additional cost. It will pay you 
well to specify “floating shank” on your 


next gage order. 


OTHER 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and / or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 
for Catalog 35 


PENBERTHY 


CYCLING JET PENBERTHY 
PUMPS EJECTORS 


A simple jet pump operated by air, water 

or steam. Needs no lubrication will 
-} not get out of order. Made in wide variety 
clogging any liquid that will of materials and special units developed 
flow through pipes. Ask for to meet unusual conditions. Ask for 
Bulletin 5030 Bulletin 512. 


Automatically operated by 
air, gas or steam pressure 
Will pump without 


PENBERTHY INJECTOR COMPANY 


DIVISION “OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 
Established 1886 ee dd 


mpany Pul 





REFINER AUTHORS . . . and OTHER PERSONALITIES 


Jay 8. Williams 


Equipment Men Discuss 
Compressor Operation 
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onmipany 1m 
department 


LPG Reports-ers Known 
As Experts in Field 


George R. Benz 


lips’ Researel 
joined 
enw 

| briefly in 
research department, he was 
manager of the Phil- 
Industrial division, in 

prom ited to the 
livision Detroit 


Serving 


928 In 1935 he was 
l is assistant 
ager ar 1 in that ca 
1940 when he was ap 

manager f the Spe 
then 
Chemical 
appointed to 


epartment Since 
three years in 


1948 was 
. he gra 
of Kansas in 
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as pi b 
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ive 


MARCUS HOOK MANAGER Charles E 
Maschal, Sun Oil Company, (left), honored in 
absentia on the 60th anniversary of Drexel 
Institute of Technology, Philadelphia, received 
his alumni citation from Dr. James Creese 
(right), president of Drexel Institute, in a private 
ceremony recently. Sixty alumni received similar 
awards for their civic contributions and pro- 
fessional accomplishments at the recent three- 
day convocation 


K. W. Rugh 


Dr. Thomas, Catalyst 
Specialist, Joins Sun Oil 
Dr. Charles I Thomas, 
joined the Research and Development 
staff of Sun Oil Company, is_ well 
known in petroleum circles for his 
publications and patents. He spent 
of his professional career with the 
Products Company 
outstanding wor n 


who recently 


most 
Uni 


where 


versal Onl 


he did 
and catalytic 
refining, but for the 
has been director ot 
velopment for the Great 
e¢ rpor 


catalysts 
petroleum 
years he 


processes tor 
past six 
Research and De 
Lakes Carbon 
ator 
Dr. The has heen p 
American Chemical 
chairman of the Petro 
and chairman of the 
He also serves on the 
advisory boards of the 
Chemical and 
Industrial Engineering 
A native of North 
eived both B.S. and 
from the University of 
ind a Ph.D. degree 
University. He will 
Swarthmore, Pa., 


netka, Ill 


active im the 
‘ ety, 4s vice 
leum Division 
Chicago Section 
magazines 
Engineering News and 
Chemistry 
Carolina, he re 
M.S legrees 
North Carolina 
from Northwestern 
make his home t 
moving from Win 


General Markham Retires 
Baird H. Markham, director 


he American Petroleum Industries 
Committee since January, 1933, and act 
ing president of the American Petro 
leum Institute from November, 1949 
until April, 1950, retired this month 
re being appointed to the APIC one 
month neeption by the API 
he was comptroller and assistant to the 
president of Continental Oil Company 
John H. Bivins, formerly associate 
director, has appointed API¢ 
Markhan In ad 
Gentry, Shell Oil Com 
pany vice president and general counse 
has been elected chairman of the API 
to Oscar John Dorwin, The 
Texas Company vice president and gen 
unsel who has held the post for 
Joseph P. Walsh, Sinclair 
general counsel will suc 


API 


General 


ifter its 


been 
director to succeed 


dition, Cyrus S 


succeed 


eral « 
three 

Oul Ce 
ceed Gentry as 


years 
mpany 


secret 


Petroleum Refiner 





thy { | 
: 
i} | | 
} 
| 


ie | | 
pipin tenance 


f 
Y | 
) | 


You spend less for it 





by using Dependable Quality 
CRANE VALVES 
... Lhat’s why 


more Crane Valves 
are used 


than any other make 


4 Steel valves that stay on the job 


You can practically forget valve 
maintenance worries with Crane 
Cast Steel Wedge Gates. They're 
unusually rugged... amply rein- 
forced at all stress points. Disc is 
precision-guided to reduce seating 
surface wear. Straight-through 
ports give smooth flow, with mini- 
mum turbulence and erosion. 
Stuffing box depth and design 
assure tight stem seal .. . long pack- 
ing life. Valves available in trim 
materials for steam, water, gas, oil, 
and oil vapor services. 
Ask your Crane Representative about 
the better quality and greater depend- 
ability of Crane valves— your assurance 
of on-the-job performance that spells 
lower final cost. 
Crane 150-Pound Stee! Gate Valve 


General Offices: 
836 S. Michigan Ave., Chicago §. Ill, 
Branches and Wholesalers Serving 

. J All Industrial Areas 


VALVES * FITTINGS © PIPE * PLUMBING * HEATING 


January, 1952—A Gulf Publishing Company Publication 135 










The MONTH... 
in the INDUSTRY 


1952 API Symposium On 
Evaporation Organized Leb Work Storted 
A syt 


























sium designed to bring about (See item below) 
better understanding f the mechanism 
whereby petroleum and petroleum prod ———_—_—___ % 
t ure lost throug evaporation has 
been scheduled for the thirty-second an 


ual meeting of the American Petro. Attorney for Superior Oil Beacon Laboratories Breaks 
‘cum Institute in Chicago in November, Charges U. S. Aiding Cartel Ground for Research Unit 








\ ' ' asinine spos Charges and quick denials of interna Coincident with the twentieth anni- 
catkins ait adie e tional oil cartelization were publicized versary of the Beacon Laboratories of 
pos ig sagen” enis - ee when Elmer Patman, Austin, Texas, at The Texas Company, William B. Logan, 
é ning data : 
- ares namie tad ta times, on rney for Superior Oil C« mpany, deliv Texaco’s manager of refinery operations, 
1 andi aa i oeaenieioes f ered a report charging the Petroleum turned the first shovel of earth for a 
C eager sccmney ihe: i H McCl Administration for Defense and _ the new administration building. Joining 
. f Staadard Ol} Compas State De partment with aiding an inter Logan in the photo above, taken during 
, . , national cartel arrangement by five big the ceremony, were (left to right): Carl 
ectryls ace —_ best . companies. The “big five” were E. Cummings, superintendent of the 
ce te 2 r pt $ inclu ea riti named as Anglo-Iranian, Shell Oil laboratories; Josepl Connor, oldest 
, . . : ‘ erature t e theor Standard Oil (New Jersey), California Texaco employe at the laboratories and 
. ; : i’ , exas Companies, and Gulf Oil Com assistant to the superintendent; R. K 
bs allie: steel - » &. ul I} harges were hled with Sena Fiestsam, assistant superintendent; Dr 
: : — page - t Sparkman, chairmar tf the Senate Wayne FE. Kuhn, manager 
" se sul : Sma Rusiness committec and = =s wit! pany's te nical and resear ; 
n the papers Representative Wright Patman, chat Loga Leonard J. Supple i f 
il f a similar committee in the House the Dutchess County (N. Y.) board of 
Standard Oil Company (New Jersey), supervisors; Mavor J. Lewis Bolton of 
Standard (N. J.) Elects Caltex. Gulf Oil and Shell Oil companies Beacon. N. ¥ aad Mavoe G. Willem 
E. Soubry Vice President ade quick and unqualified denials of — Luther, Jr f Fishkill, N. Y. Logan, 
Ky —_—* . eens . 1049 nvolvement in any ¢ artel arrangement who helped activate the laboratories in 
; 7 . Walter J. Levy, only individual charged, 1931, indicated the new three-story 
: prenaen ' ind identified by Patman’s report as structure would probably be completed 
ba t influential « nist 1 53 
1 . meneent tt 
Texas Company Directors 
Greater Sulfur Shortages Elect Four Vice President — 
° ° ir new vice presidents re ele 
Foreseen in Coming Year to The Texas Company recently by tl 
\r significant increase im the ve mpa s board 1 rs. Osca 
] S ait leas < ] nD we al 1, has been 
l 1 Lanegl e M. W ‘ ed e president add to his 
‘ | esid Free t Sulpl ‘ AN. Li il mat 
Any 1 he t to advise that t 1 1 atior n the eastern 
‘ l " | nour 1 ‘ ere, has been elected vice presi 
l et r se in 1952 let it i r Tare H 
P t n 1951 was sufficient Pipkir as been pr ted from general 
Shepard Soubry ‘ | wena aeode tut uct enc % manage f Industrial and Public Re 
I 1 t and export demand sident it arge of 
. N me xports d 1951 at depa \. M. Ottier assist 
rind ‘ ‘ f Gulf Coast lent been elected 
v7 e d ‘ es and w | he new 
1 sort alloca » and D I m depa ent 


; é Standard Indiana Names 
\ AP! Names Gentry Chairman d‘Ouville Research Head 
Of Institute’s APIC Unit Edmond L. d'Ouville has been ap 


1.) re- 


Shell Oil Compar the Standard Oil Company (Ir 


, ‘ ‘ ‘ 
‘ Amer search department at Whitit He will 

; Ind ( mittee of ! responsible for information and pat 
American Petroleum Institute. He ent activities, and will also continue as 
" Oscar ] D presi er hnologist in the development 
M and al The Texas ind patent department in the company’s 

} as s API t at Chicag 

‘ ! Ast ree years ry. d’Ouville joined Standard in 1937 
i i mimnitt is a resea chemist at its Whiting lab- 


join the 





in_the estimating branch of the engi: Research Scientist Honored 
The MONTH...» aeeaeeeet pcamotiens heeame With High French Orders 


staff of the Mellon Institute, Pittsbur manager of the purchasing department Professor Vladimir N. Ipatieff, direc- 
. ’ u THM Udine - eadieants % #hy ee FT ‘ e . o e e 


-‘Fluid Hydroforming 


are 
ing 
Fiydroformms 


> principle 


et fluid 


ed in Catalyt 
us 


30 
_ ag of high-octane © 
y 1e 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20, N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D.C. e¢ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd. 

District Engineering Qffices: Union, New Jersey and Tulsa, Oklahoma 





Left: All four Cooper-Bessemer GMV- 
10 compressors in Lolita, North La- 
Ward, and Maurbro Field Operators’ 
Lolita Compressor Station. operated 
by Magnolia Petroleum Company... 
three 1.000 ho GMV's and a 1.350 ho 
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Pittsburg! 


Mellor 
fellow 
1944 as 


pment 


t the Institute 


staff « 
as A 
Standard it 
in the deve 


ment 


Burt, BFG, Vice President, 
Elected AIChE President 


William I! I vice preside 


pany 


<2 


Standard Indiana Names 
Manufacturing Promotions 
Standard Oil Company (India 


‘ 


1 


of the engi 

at Whiting ane 
motions became 

" department 
a graduate of the Uni 
ompany 
advanced to chief 


rchasing 
vis, joined the « 
radually 


1945 


! manutacturing in 


Sinclair Research Veteran 
Elected Director of Firm 


Har I Pelzer, manager of the 
newly organized Sinclair Research Lab 
ratories, Inc., has been elected a direc 
tor of the organization. Pelzer joined the 

tion 1 1919 and has 

refinery, the 
plant at 
in the new 


Sinclair rganiza t ! 
East Chicag 
ry. the butadiene 

und at Harvey, Ill 
buildings 

raduated from the Uni 
served with the 
t Gary, Ind. 
roup. He is 

hicago sec 

Tulsa Ge 


\IMI 


OIL MAN'S CALENDAR 


Plant Maintenance Show, 
Philadelphia, Convention Hall, 
Society of Automotive Engineers, 
ne., Annual, Detroit, Hotel 
Book -Cadillac 


ASTM Committee D-2, Washington, 
D. C., Shoreham Hotel 

Natural Gasoline Assn. of America 
Permian-Basin Regiona 
Odessa, Texas, Lincoln Hotel. 


ASTM, Spring and Committee 
Meeting, Cleveland, Ohio, Hotel 
Statler 

Southwestern Gas Measurement 
Course, U. of Oklahoma, Norman. 

Natl. Assn. of Corrosion Engineers, 
Annual Conference and 
Exhibition, Galveston, 

Galvez Hotel 

AIChE, Regional, Atlanta, 
Biltmore Hote 

WPRA, 40 Annual, San Antonio, 
The Plaza Hotel. 


National Petroleum Association, 
Semi-Annual, Cleveland, Hotel 
Cleveland 

American Oi! Chemists’ Socy 
Spring Meeting), Houston, 
Shamrock Hotel 


Natural Gasoline Association of 
America, Annual, Houston, 
Rice Hotel 


AIChE, Regional, French Lick, Ind., 
French Lick Springs Hotel 

API, Div. of Ref. Midyear, San 
Francisco, St. Francis Hotel. 

LPGA, Annual, Chicago, Palmer 


ouse. 
AGA, Production and Chemical Conf., 
New York, Hotel New Yorker. 


ASTM, Annual, New York, Hotel 
Statler 


National Petroleum Assn. 50th 
Annual. Atlantic City, The 
Traymore 


California Natural Gasoline Assn., 
Annual, Los Angeles, The 
Ambassador 

National Safety Council, National 
Safety Congress and Ex ition, 
Chicago, Conrad Hilton Hotel 


AGA Annual, Atlantic City, 
Auditorium 


API Annual, Chicago, Conrad Hilton 
Hotel and Palmer House. 


Research Scientist Honored 
With High French Orders 


Professor Viadimir N 
tor of chemical research for 
Oil Products Com 
and director of 
the Ipatieff High 
Pressure and Cata 
lytic Laboratory, De 
partment of Chemis 
try, Northwestern 
University, has been 
notihed that he 
been awarded two of 
the highest 
of France. He 
recognized for 


Ipatieff, direc- 
Universal 


pany 


has 


honors 
was 
work 
gasoline 
pro 
a special 
widely 
used to last 
critical tor France 
Ipatieff has been named a 
Chevalier of the Cross of Lorraine and 
Companion of the Resistance, the top 
of the knighthood. He is th 
and the twelfth Amer 
cross. General Eisen 
H. Compton, and the 
F. D. Roosevelt are among the other 
ho | been awarded this 


in aviation 
“which enabled 
duction of 

gasoline, s 


win the 


Ipatiett 
war, at the time 
most 


Professor 


distinction 
fortieth 1} so 


ins who have 


on of the Knights 
has also 
Ipatieff its Order 
after that 
Grand 


Frenc} 
yprus and 
Protessor 


Associat 
of ¢ Jerusalem 
awarded 
giving him 
f the Ct 
Officer 
Official 
se Orders, which 
by a Knight of the Order, will be mace 
near future when Professor Albert 
French minister of avia 
Academie des 
France arrive 


the highest degree 
ssmaster himself, 
presentation of the 


can be do ! 
] 


in the 
Caquot, tormer 
d president of the 
s des I’ Institut ce 


yuntry 


Loring Cramer Appointed 
OPA Transportation Chief 
I 


Loring 
is chief of the Petroleum Brancl 
Public Utilities and 


Office of Price 


Cramer has been sv 


rtatior 


He 
petroleum 
years in the marketing 
tinental Oil ¢ 
He retired from the 
general sales manager in June, |! 

d as senior consultant for the 


that time. In the « 


ndustry 
livisior 
Ponca City 


position of 


ympany 
assistar 
1951. ane 
has serve 


firm since vears 
f his career he was associated wit 
iobber und)» = nonintegrated companies 


wl later were consolidate ith Cor 
tinental Oil 


Ar of Brookfield, M 


f his life in the 


. Cramer 
Mid-West 
states. His home is in” 
will reside in Wast 
with OPS 
replaces O. D. Judd 


spent 
vestern 

ity but he 

) vhile serving 
( ramer 
OPS ¢t accept a pm 


1 
Refining Company} in 


sitio 


Washi 


Rabbitt Heads Traffic 
Division for Sun Oil 


Sun Ol ¢ 1 


ompany has 
Rabbitt general 


Porter I 


appornte 
traftn 
Howard 


Thomas G 
manager to 
who retired 

Rabbitt has 


succeed 


been empl yed in the 
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.».@ natural for 
new economy 


Left: All four Cooper-Bessemer GMV- 
10 compressors in Lolita, North La- 
Ward, and Maurbro Field Operators’ 
Lolita Compressor Station. operated 
by Magnolia Petroleum Company... 
three 1,000 hp GMV's and a 1,350 hp 
supercharged GMV. Here. casing 
head gas is taken from field at 10 
psig suction and raised to 1,000 psig 
discharge for delivery to high pres- 
sure absorber in Magnolias West 
Ranch Plant. 


Below: Close-up of operating end of 
supercharged, 1,350 hp GMV-10 in 
above Lolita Compressor Station. Unit 
provides 35% power increase over 
former-type units. 


at the Lolita Compressor Station 


AGNOLIA PETROLEUM COMPANY was one 
of the first to put a Cooper-Bessemer super- 
charged GMV into service. And it’s shown them a 


new and sure way to cut costs. 


Installed over a year ago in the Lolita Compressor 
Station, this supercharged GMV and three former- 
type GMV’'s are working side by side. All are 10- 
cylinder units, running at the same speeds and re- 
quiring equal space. Yet the supercharged GMV is 
conservatively rated 1,350 hp—a full 35% gain over 


the other units. 


Think what this offers in cutting over-all installa- 
tion, piping, operating and maintenance costs! More- 
over, there’s greater-than-ever economy in lube and 
fuel consumption. 


Cooper-Bessemer V-angles, modern GMX’'s, GMV’'s 
and GMW’s, meet all compressor needs from 200 to 
3,000 horsepower. They'‘re your best bet for reliabil- 
ity and peak economy. 





The 
Cooper-Bessemer 


Corporation 





New York, N.Y Bradford, Penna 


Son Francisco, Calif 


Washington, D. C 


Tulsa, Okla 
Chicago, Illinois 


Odessa, Texas Seattle, Wash 


St. Lovis, Mo Los Angeles, Calif 


January, 1952—A Gulf Publishing Company Publication 


Parkersburg, W. Va 
Houston, Dollos, Greggton, Pampa and 
Shreveport, Lo 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Caracas, Venezuela 








The MONTH... 


Sun Oil traffic department for 34 years, 
traffic expediter in 
War I he en 


transpor 


having 
1917. | 
gaged i 
tation duties 
superintendent of 
im 1943 

He is a me 
Petroleum Institute, the 
Philadelphia, and the 
fic Clubs Foundation 


Monkhouse Named Shell 
Chemical Vice President 


G. R. Monkhouse, a Shell veteran of 


30 years and presently 


jomed as a 
lowing World 

various § trait unl 
until his appointment as 
tank car squipment 


mber of the American 
rraffic Club of 
Associated Traf 


general manager 
divisi mn t 
Cor 
been 


western 
Shell Chemical 

n } as 
resident 


His 


remain 


elec vice 
f that 


eadquarters 


division 


San Francisco 
Monkhouse 


witl 


began 
Shell 
arket 
se rved 
Eng 


years im 


careet 
1921 as an 

‘ trainec 
ree years im 
land, tour 
India and 23 years in 
this country, broken 
mniv by wartime 


in the I S 


, 


Monkhouse 
service 
Army. He prog through various 
marketing p Shell Oj] to 
division manager: became general man 
ager of Shell Chemical's eastern division 
and in 1948, Western Division manager 


Research Value Stressed 
But on Pilot Plant Scale 


which exists for 
inted out to the 


ressed 
with 


sitions 


Real jeopardy indus 
trial research was px 
American Association for Advancement 
f Science by Dr. R. EF. Wilson, Stand 
ard Oil Company (Indiana) board chair 
man. He listed temporary patent monop 
ly and the competitive advantage which 
among the benefits 
Other threats 


1 drattiu 


research affords, as 
certain grout bject to 


axes ar 


vernment plan f 


Trends of 


le stocks are from 


Bureau of 


In ite weekly reports 


Mines weekly 
which 


commercial synthetic fuels plants, he 
said that the government plan has de- 
sirable features, but that large-scale 
commercial plants such as proposed 
would prove obsolete before they were 
finished and would contribute less to the 
development of the processes than five 
percent as much money spent on well- 
planned bench-scale and pilot plant re- 
search and development 


Banking Associate Joins 
Bechtel Finance Committee 


John L. Simpson has been elected 
chairman of the finance committee of 
Bechtel Corporation, after resigning as 
executive vice president of the J. Henry 
Schroder Banking Corporation and the 
Schroder Company, New York 
He has been with the two 
banking organizations 1925, and 
will continue as a director of both 

Simpson has been a director of Bechtel 
Corporation since 1945, and in addition has 
served us an officer or director of various 
d international corporations 


rrust 
connected 
since 


domestic an 


Socony-Vacuum Names New 


Director, Vice President 

Herbert Willetts, elected to the Board 
of Directors of Socony-Vacuum Oil 
Company, Inc., will continue his duties 
as general manager of the company’s 
domestic marketing 

Albert L. Nickerson, for the 
years director in charge of the 
pany’s domestic marketing, has been ap- 
president and will be the 
director in charge of Socony-Vacuum's 
foreign operations. He succeeds Walter L 
Faust, who ts resigning because of ill health 


SoVac “Invests” $100,000 
In New Engineering Center 


An “investment” of $100,000 in the 
$22,150,000 Columbia University Engi- 
Center has been made by the 
Vacuum Oil Company, Inc. The 

unit support 
of private individuals and 
will combine and 
practice in engineering and the funda- 
h undergraduate 


last five 
com- 


pointed vice 


neering 
Socony 
Columbia depends on the 
and gr ups, 
teaching, research 
neces on both 


levels 


Operations and Changes in Stocks 


reports; all others from American 


are estimates on Bureau of Mines basis. 


(All figures in thousands of barreis—add 000) 


Crade Oil 
Production Runs to Stocks 
Dasly Stills Daily Week End 


Trends ia 
Week Ended 


1950 
248,411 


September 
October 28 
November 25 
December 23 
195! 
January 27 
February 24 
Mareb 31 
April 28 
May 26 
June 30 
July 28 
August 25 
September 29 
October 27 
November 24 
December 29 


(Gasoline 


Production 
Weekly 


Gaseil and Distillate Residual Fuel 


Stocks 
Week End 


Production 
Weekly 


Stocks 
Week Ead 


Production 
Weekly 


Stocks 
Week End 





7,302 


6.8m 


124,270 


6,870 


6,531 


Turner Named President 
American Bitumuls Company 


American Bitumuls and Asphalt Com- 
pany has elected C. W. Turner president 


Turner Stewart 


and named C. W. Stewart to the newly- 
created position of vice chairman of the 
board of directors 

Stewart formerly was president of the 
company, a subsidiary of Standard Oil 
Company of California 

Turner has been Standard’s Honolulu 
district manager since 1940. Before go- 
ing to Honolulu, he was assistant man- 
ager of the Lubricant 

American Bitumuls and Asphalt Com 
pany, with headquarters in San Fran- 
cisco, comprises fourteen district offices, 
including plants and refineries for the 
manufacture of asphalt, bitumuls and 
emulsified asphalt throughout the United 
States and in Puerto Rico 


Division 


New Stanolind Promotions 
Effective This Month 


The board of directors of 
Oil and Gas Company elected 
John R. Evans and Leslie A. Thomp 
son as new members to the board 
effective this month 

In addition a number of 
personnel changes in Stanolind’s 
Central and Texas-Louisiana 
Gulf Coast Division offices have been 
announced with six men included in the 
list of promotions which effective 
January | 

George W Clark, 
of exploration and a board member, 
will be manager of the Central Divi 
sion in Oklahoma City, replacing J. H 
recently appointed 
Standard Oil 


Stanolind 


has 


important 
Tulsa 


general office 


were 


formerly director 


Forrester who was 
manager of research for 
Company (Indiana) 
Schempt, who is now manager 
Louisiana Gulf Coast 
will succeed Clarke 
exploration 
manager at Hous 
ger of 


lexas 

it Houston, 
a as director of 

new division 

n is F. R. Yost, formerly mar 
the Producing epartment 1 a board 
member. Frank Lindeman, Jr., general 
superintendent of the Producing de 
partment, has been moved up to man 
ager of the Producing department. The 
vacated by Lindeman will be filled 
by Whitney M. Elias, who is now 
chief engineer of the Producing de 
partment. Lewis W. Finch, chief pro- 
duction under Elias, will be 
advanced to engineer, Producing 
department 


SoVac Publishes Booklet 


Socony-Vacuum Oil Company recently 
spiral bound booklet, lavish 
maps and other illus- 
1 operations 


mate rial, describing 
f the Socony-Vacuum and 


post 
pos 


engineer 
chief 


published a 
with | 
trative 


id holdings 


arge insert 
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BY USING KOCH 


UP TO 3 Yo EXTRA THRUPUT OBTAINED 





KASKADE FRACTIONATING TRAYS 


PHILLIPS 
PETROLEUM CO. 


Y 
wooos cross UTAH REFINER 


ed thr 
Obtained er 
diameter, | 10* psig. P° 


to capacities of: 


uput on 30” 
ly stabilizer 


Vapor 
= /he. 
Volume % ot hr. 20,007 
. 29: d 
ity 2/CF 
ae installed 
Koch Kaskade trays were ins 


on 24” centers. 
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Obtaineg increased ¢ 
natural gas ob revered on 72” 


sorber to: 


(l Vapor 
ean) 75 
PI (lean) 2 ane 


S were installed 


Vol ume liquid 


skade ow 
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When extra thruput is your problem, it will pay 
you to investigate the economy and operating 
efficiency of Koch Kaskade Fractionating Trays. 
Write us today — no obligation. 





BEFORE BUYING GHZ BLOWER 
COMPARE THESE ESSENTIALS 


When production depends so vitally on adequate handling of gas or air, 
you can't afford to take chances on the performance of your blowers or 
exhausters. It's better to be safe than sorry. 

So, for new installations or replacements, we suggest that vou evaluate 
the equipment by the above standards of comparison. This will help de- 
termine the unit that will be most effective, economical and reliable 
for your specthe applic ations. 

Be sure to include the R-C dual-ability line of both Centrifugal and 
Rotary Positive ty pes. Remember, that only we offer you this dual choice 

with unbiased recommendations from almost a century of experience. 
With capacities from 10 efm to 100,000 cfm or higher at moderate pres- 
sures, R-C equipment has a long record of outstanding performance in 
industrial applications. 

We'll gladly send detailed information for comparison—or supply 


engineering help if we can be of service 


Roots-ConNersviLLE Blower Corporation 


521 Crescent Avenue, Connersville. Indiana 


Type O18 Ges Exheuster. 
Capacity 19,000 cfm, driven 
by 332-hp steam turbine. 





The MONTH... 


Magnolia Petroleum companies in the 
Southwest. A finely edited booklet, each 
chapter deals with an installation, field, 
region, records, etc. This edition is en 


titled “The Flying Red Horse In Texas.” 


Conoco Names Manufacturing 
Promotions Effective 1952 


D. R. Johnson, manager of Conti 
netal Oil Company's manufacturing ce 


Johnson Hull 


partment, with headquarters im Ponca 
City, Okla., moved to Houston January 
1, as executive headquarters representa 
tive of the company’s manufacturing 
department. He will continue as de 
partment manager 

Charles D. Hull, superintendent of the 
company’s Ponca City refinery, has been 
promoted to the newly created position 
of manager of the refinery 

Johnson joined Continental in 1924 in 
the Glenrock, Wryo., refinery, but 
been at Ponca City since 1929. In 
he was appointed southern region 
ager of manufacturing, with super 

ver refineries at Ponca City, 
( harles, L_a.. Wichita Falls Texas 
Artesia, N. M. He became manager 
manufacturing in 1949 

Hull joined the company in 1919 3 
also has spent his entire tenure at Pe 
City, rising through promotions t 
sistant to the vice president in 1928 
was promoted to superintendent of the 
Ponea City refinery in 1949 


1952 Requires Emphasis 
On Heavy Oil Production 


Estimating that U. S. product require 
ments this year will advance another six 
to seven percent over 1951 levels, Eugene 
Holman, president of Standard Oil (New 
Jersey) said that industry will have to 
expend greater effort toward stepping 
up refinery output of some products to 
offset loss resulting from Iranian na 
tionalization of oil. He said the greatest 
emphasis must be toward production ot 
heavy fuel oils 


| Standard Indiana Names 
| Abbott Head Engineering 


r. A. Abbott assumed the position of 
manager of the engineering research de 
partment of Standard Oil Company (In 
diana on January 1. He joined Standard 
in 1946 as executive director of the engi 
neering research department after serv 
ing with Republic Flow Meters Com 
pany Armour Research Corporation 
and others. A graduate of Washington 
University, he also had taught electrical 
engineering at Yale University 

Dr. R. B. Jacobs, who became techni 
cal director of the department on Jan 
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ANNI Mi Domotor and Hand-Operated Valves 


Reduce Valve Inventories and Maintenance Costs 


COMPLETE INTERCHANGEABILITY 


The advantage of specifying both Domoror Control Valves and 
Annico Figure 15 Manual Valves in refinery service lies in the fact 
that all parts from the yoke down are interchangeable. Obviously, 
your inventory of spare parts... representing a non-productive 
capital investment ...can be reduced appreciably. This arrange- 
ment permits a flexibility in operation since a control valve may 
be converted to a manual valve in a matter of minutes. Quick 
opening, linear or percentage fluid control characteristics for any 
application is provided by simple change of valve trim. Where 
positive, bubble-tight shut-off is required, the Teflon seat seal can 
be installed in either assembly. 


+ 77 


QUICK OPENING PLUG LINEAR PLUG PERCENTAGE PLUG 


LOW COST MAINTENANCE 


The Annin valve body separates at the replaceable seating ring. By 
removing one flange and the outlet half of the body, the stem and plug 
assembly, seat ring, guide bushing, packing and all other operating parts 
can be replaced on the job, without removing the valve from the line. 
The seating ring is positively positioned in relation to the valve plug, 
eliminating costly grinding-in operations. Valuable time is saved because 
of the reduced servicing interval required by Annin Valves. 


it will pay you to investigate Annin Valves 


were ro. THE ANNIN COMPANY 


3500 UNION PACIFIC AVE., LOS ANGELES 23, CALIFORNIA 
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DOMOTOR CONTROL VALVE 


For precision control of hard-to-handle 
fluids. Powerful piston action is combined 
with extreme sensitivity and stability. Inte- 
gral null type positioner eliminates external 
attachments. Sizes 
%” to 4°; Pressures 
to 3000 psi; Tem- 
: perature Range: 
1 —300° F. to 1000° 
; F. Available in al- 
most any castable 

alloy. 


ANNICO HANDWHEEL VALVE 


Figure 15 Manual 
Valve in shut-off 
service is a valuable 
companion to the 
Domotor Control 
Valve. By taking 
advantage of the 
interchangeable 
characterized trims offered, this valve be- 
comes ideal for batch and non-continuous 
fluid processing control. Operates over the 
same service range as the Domoror. 





ric. 400 


Bronze 
Globe 
Valve 


When you choose R-P&C Valves, you can be sure 
of the same high quality of each one—from tiny 4” valves 
. to high-pressure, high-heat valves . . . and giant valves 
for handling huge volumes of liquids. 
@ You can get bronze, iron, steel—bar stock—iron cocks 
—and cast steel fittings. Two new numbers are PRESSURE 
SEAL BONNET and FORGED STEEL GATE. New ones coming. 
@ Call your local R-P&C distributor today or write the 
nearest R-P&C district office. 


R-P & C VALVE DIVISION 


A CA AMERICAN CHAIN & CABLE 
€ 
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uary 1, joined the company in 1947 as 
associate director of the engineering re 
search department after serving with 
the National Research Council. He re- 
ceived his Ph.D. from California Insti 
tute of Technology and did post doctor 
ate work at Harvard University and 
Massachusetts Institute of Technology 


Basic Refining Improvements 
Win Honors for Dr. Gruse 


Dr. William Arthur Gruse, adminis 
trative fellow of the Petroleum Refining 
Fellowship at Mellon 
Institute, has been 
named to receive the 
Pittsburgh Award 
for outstanding serv 
ice to chemistry, by 
the Pittsburgh Sec 
tion, American 
Chemical Society 

Under Dr. Gruse’s 
direction and = sus- 
tained by a Gulf Re- 
search & Develop- 
ment Company Fel 
lowship, a_ basic 
improvement im the 
refining of gasoline, 
lubricating oil, waxes and essentially all 
petroleum products, has been achieved 

Dr. Gruse was also saluted by the 
Section as an active technical adminis 
trator who has kept abreast of the de 
tails of his field, and established himself 
as an outstanding advisor and critic in 
practically all branches of research re 
lating to petroleum chemistry 


API Committee Heads Named 


Three new committee chairmen ap- 
pointed for the American Petroleum In 
stitute by API chairman L. S. Wescoat 


Gruse 


Chemicals Wanted 


rhe National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 

3-Aminopropanol-1 

2,3-Benz-9-anthrone 

Benzyl isonitrile 

2,5-Dichloroethylbenzene 

1,4-Dihydroxy-5,8- 
dichloroanthraquinone 

Ethyl vinyl ketone 
-Methylthiazole 
1,3-Trichloroacetone 
3,4-Trinitrotoluene 
Methylquinoline 
2’-Dipiperidine 
8-Dichioronaphthalene 
4-Dichloronaphthalene 
2-Ethylhexanedithiol-1,3 
Cyclobutane 
para-Trifluoromethylfluore 


2 
1, 
2, 

3 
2, 
1, 
1, 

> 


nzene 

2-Hydroxy-6-methyl-tere 

ithalic acid 

,3-Dimeth ylnaphthalene 
Chloro-2-bromoethylene 

Methylheptanone-3 


} 
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these steam traps 
won't ‘freeze 


January, 


ezZe 


Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don't take 

that chance .. . especially when it's so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 


Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 











More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 


YARNALL-WARING COMPANY 


! 
128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap designed 
with more production in mind 
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WESTON (22h, 
ALL-METAL THERMOMETERS 


—AVAILABLE IN THESE 3 TYPES 


STANDARD INDUSTRIAL THERMOMETERS 


All-metal dial types with stainless 
steel stems, in straight and angle 
forms. Scale lengths 3”—6” and 9”, 
with stems from 242” to 72”. Avail- 
able as testing thermometers, and for 

general purpose and heavy duty service. 

Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


CONTACT MAKING THERMOMETERS 


Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control device. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating ... 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-<. 
Stem lengths 242” to 24”. 


MAX-MIN® THERMOMETERS 


Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 

ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 
242” to 24”. 


Literatur lescribing Weston all-metal, as 
well as electrical and glass thermometers 
sent on request. WESTON Electrical Instru 
ment Corporation, 638 Frelinghuysen Ave 
nuc, Newark 5, New Jersey manutacturers 
of Weston and TAGliabue instruments 
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were, H. S. M. Burns, Shell Oil Com 
pany, replacing John M. Lovejoy, Sea 
board Oil, on the Public Relations group; 
Robert H. Colley, Atlantic Refining 
Company, succeeding Wescoat as head 
~ the Program and Budget Review 
committee; and R. G. Follis, Standard 
ot California, replacing Colley as Nomi 
nation committee head 


Strobel to Fill Houston 


Post at Conoco Refinery 

W. B. Strobel, Ponea City, Okla., sen- 
ior chemical engineer in the process di 
vision of Continental 
Oil Company’s man 
ufacturing depart- 
ment, has been pro- 
moted to the newly 
created position of 
technical assistant to 
Dr. John E. Kircher, 
Houston, manager of 
the company’s petro- 
chemical department 

\ graduate of the 
University of Colo- 
rado where he re- 
ceived his M.S. de 
gree in chemical Strobel 
engineering, Strobel 
joined Continental Oil Company in 
Ponca City in 1948 as a chemical engi- 
neer, became a senior engineer in 1950, 
and in May, 1951, was promoted to 
senior chemical engineer of the process 
division 


Sun Submits “Guinea Pig” 
Scrap Collection Results 


Operation “guinea pig,” spearheaded 
by Sun Oil Company, has resulted in 
the collection of 16 million pounds of 
steel scrap and 140,000 pounds of copper 
and brass within the past six months 
At the request of the American Iron & 
Steel Institute Sun imaugurated a pro 
gram specifically for refineries and oil 
field operations to develop know-how 
for the entire industry. Most of the scrap 
resulted from dismantling obsolete re 
finery units, buildings, storage facilities 


and equipment 


Gulf Celebrates 
Golden Anniversary 


lo commemorate its fiftieth anniver 
sary, Gulf Oil Corporation secured the 
services of Craig Thompson, experienced 
reporter and writer and associated at 
various times witl The New York 
limes, Time magazine, The Saturday 
Evening Post, and others, to do a 
“human story” of Gulf's first 50 years 
The anniversary product is a beautiful 
volume entitled, “Since Spindletop.” 


Major Oil Executive Dies 

John M. MeMillin, vice president and 
director of Cities Service Company, died 
last month. He had been in the New 
York office since 1910, and from 1920 to 
1946 had directed the issue and sale of 
securities for Cities Service and its sub 


sidiaries 


Chemical Tycoon Dead 


S. Peiser, founder and president of the 
Consolidated Chemical Industries, Inc., 
lied recently Peiser established the 
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PAN \ ) ) RICAN another leading refiner who desalts with PETRECO 


When the Pan American Refin- 
ing Corporation made a thorough 
study of the effects of salts in the 
crude charge, their conclusions 
were that the charging of high- 
salt-content crudes resulted in 
low charging rates, short runs, 
excessive down-time, high repair 
costs, frequent equipment re- 
placements and excessive strain, 
wear and tear on equipment. To 
prevent these difficulties a Petreco 


Petrolite Corporation, Ltd. 
PETRECO DIVISION 
3202 Seuth Wayside Drive, Houston 3, Texas 
1390 East Burnett Street, Long Beach 6, California 


. 1952 


Electrosphere Desalter was 
installed. 

The first run on desalted crudecon- 
tinued for over 2000 hours—before 
desalting, the time on stream had 
averaged around 700 hours! In 
addition, the crude charging rate 
was increased 33% and down time 
dropped from 73.3 to 39.0 days 
per year. The time for cleaning 
and repairing exchangers and 
furnaces was reduced approxi- 
mately 50%. Because of these 


SPECIALIZED 


1 Gulf Publishing Company Publication 


outstanding economies and oper- 
ating benefits, Pan American 
installed another Petreco desalter 
to insure similar protection for 
another refining unit. 

The Pan American Refining 
Corporation has proved that 
high-efficiency desaiting is an as- 
set to refinery operations. Like 
other leading refiners, Pan Am 
specifies Petreco Electrosphere 
Desalters to insure top desalting 
performance. 


PETRECO 


JDOESALTING 


PETROLEUM PROCESSES ; DEHYDORATING 





Built in single oad 
multi-stage to meet 
head requirements. 


Write for Bulletin 105 


HEAVY DUTY 


SMALL SPACE 


BIG CAPACITY 


HIGH HEAD 
PUMPING 


w 


SPECIFY 


The design of WY Pumps 
has been developed to 
combine simplicity and 
accessibility with essential 
strength and sturdiness 
for continuous operation 
with sustained efficiency 
over long periods of 

time. These pumps are 
applicable to a wide range 
of service conditions and 
may be fabricated from 
any material of commercial 
availablity. 


SPACE — Requires a minimum of 
floor space 

POWER — ~ efficiency requires 
a minimum of power 
MAINTENANCE - Sturdy, simple 
construction. Only one packi 

box. Easy to remove, dismantie 
and reassemble 


Balanced 
DYNAMICALLY — Impellers 
dynamically bolanced. 
RADIALLY — Diffusers insure 
perfect radial balance 

HY DRAULICALLY — For minimum 
load on thrust bearing 


Capacity 
GPM TO — 7000. 


DISCHARGE PRESSURE — 
To 500 psig 


Dacific Pumps inc. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 
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Texas Chemical Company on the Hous- 
ton ship channel in 1917, predicting the 
gulf coast would be a leading chemical 
center. He also built plants at Baton 
Rouge, La., in 1925; Fort Worth, Texas, 
in 1929; Bastrop, La., in 1929; and others 
in San Francisco, Woburn, Mass., Little 
Rock, Ark., Buenos Aires and Spring- 
hill, La., totaling some $30 million 


Houdry Licenses Blaw-Knox 
For Catalytic Processes 


The Chemical Plants Division of 
Blaw-Knox Company has been licensed 
by the Houdry Process Corporation to 
use certain of the latter company’s proc- 
esses, designs for equipment, and tech- 
nical information relating to catalytic 
treatment of petroleum and other hy 
drocarbons. This furthers available 
Blaw-Knox services in the engineering 
and construction of plants and process- 
ing facilities for the refining and petro- 
chemical industries 


Esso Standard Adds Morgan 
To Board; Names Successor 


Cecil Morgan, vice president in charge 
of manufacturing, public relations and 
crude oil purchasing of Esso Standard’s 
Louisiana division, has been elected a 
director of the organization, increasing 
the number of directors to nine 

In addition Henry J. Voorhies, gen 
eral manager of the Baton Rouge refin 
ery, has been elected a vice president 
and will assume responsibilities being 
relinquished by Morgan who is being 
transferred to New York 


Financial Arrangements For 
Colombian Expansion Made 


Arrangements have been completed 
between the government of Colombia 
and private U. S. interests for the loan 
of $18 million to finance a $25 million 
refinery expansion announced by the 
International Petroleum Company i 
lombia) Ltd. at Barrancabermeja 
expansion is designed principally to in- 
crease production of aviation gasoline 
and includes construction of a 15,000 
barrel daily fluid catalytic cracking 
unit, a 30,000 barrel topping unit, a 1200 
barrel alkylation unit and a 25 ton acid 
recovery unit. Foster Wheeler Corpora- 
tion has contracted to do the construc 
tion of these and auxiliary units 


Tide Water Is Enlarging 
Drumright, Okla., Refinery 


Atmospheric and vacuum distillation 
sections will be started at Drumright, 
Okla.. for the Tide Water Associated 
Oil Company installation early this year 
Born Engineering Company will con 
struct the 15,000 barrel-crude-distillation 
unit and a 6000-barrel-daily vacuum unit 
Refinery Engineering Company did the 


engineering for the project 


Burma Development Arranged 

[wo weeks’ negotiations resulted in 
an agreement between Purma and three 
British oil companies, whereby a British 
f $7 million will be made Burma 
purchase of one-third share of 
ion and refining activity im 
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NEITHER CAN I - 
Must BE SOME OF 





TUBING LEADS A 
TOUGHER LIFE THAN 
YOU MAY REALIZE 





Constantly exposed to attacks of corrosion, condenser tubes lead a life 
of some uncertainty. Unless tube is selected with an eye to the use to which 
it will be put—to the specific liquids or gases it will carry—the occasions for 
retubing will be more frequent and your costs thus increased. 

Today, in the face of short copper supply, it behooves you to be absolutely 
sure that your condensers or heat exchangers are equipped with most de- 
pendable quality tubes chosen with full consideration of their life expectancy 
under your particular operating conditions. 

To that end, we invite you to take advantage of our Customer Engineering 
Service which is ready to help you specify the tube of proper copper base 
alloy to suit your specific need, in order to reduce the frequency of retubing 


and thereby extend your condenser operation to its maximum efficiency. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless, nonferrous tubing 


1431 Central Avenue - Detroit 9, Michigan 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St.. New York 16, NY 
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| 
Burma. The three oil companies involved 
are Burma Concessions, B.0O.4 Pipe 
Lines, Ltd., and B.O.C. Refineries, Ltd., 
subsidiaries of Burmah Oil Company 


TCC Plant Under Erection 
To Upgrade German Gasoline 


Construction on a new TCC crack 
ing plant with a throughput capacity of 
7800 barrels daily is underway at Bre 
men-Oslebshausen, Germany, for 
Deutsche Vacuum O6cl AG., a subsidiary 
of Socony-Vacuum Oil Company In 
ECA approved this $3 million project 
some time ago. It is expected the crack 
ing furnaces will be put in operation by 
Autumn 1952 

The cracking units will be erected by 
Gutehoffnungs-Huette of Sterkrade 
the premises of the big DVOAG refiner 
which processed 2340 barrels a day crud 
oil into lubricating oils, before the wat 
After the war a topping unit with a 
capacity of 9600 barrels daily was added 

to relieve the motor fuel shortage. How 
ever the gasoline vielded did not satisfy 
quality requirements so benzol and TE! 
had to be added to bring it up to the 
pusesenenee market standard of 72 octane rating 
Lubricating oil is being refined in t 
— osol-plant according to the two-s« 


vent procedure and dewaxing is carried 
ut in the benzol-acetone plant. In 
ported crude shipped to Oslebshausen 

he plant's n port 


cal unloaded at the 
EXPANSION 
JOINTS 


Woods Heads Reorganized 
9? Skelly Lab at Pawhuska 
Skelly Oj} ¢ ompany has reorganized 


its research laboratory facilities at Paw 


SEPARATORS huska, Okla., to promote expansion in 
- the field of service and development 


Joe F. Wood, appointed superintendent 
of the laboratory, has been with Skelly 
Oil Company for the past 15 years. He 
holds a degree in chemical engineerme 


METERS from Oklahoma A. & M. College and 
prior to this promotion served as chiet 


Ae chemist for the natural gasoline divi 
sion whicl perates 13 gasoline plants 
“ 


STEAM TRAPS Presented to NGAA Meeting 


’ The technical paper entitled “Opera 
tion and Maintenance f Vertical Gas 
Engine Driven Compressors,” written 
by Jay B. Williams and V_ EF. Ford and 


STRAINERS appearing on page 99 of this issue, was 
originally presented before the Panhar 
. . . . ‘ dle-Plains regional meeting of the Nat 
This hefty heater is going into a jet engine | ;4) Gasoline Association of America 
plant designed by Albert Kahn, Inc., for This meeting was held in Amarill 
a famous automobile manufacturer. Steam Texas, last November 
aie eeiateiiith Selita passing through 13,600 feet of tubing heats 
channel wpe ovensil hotahe of 4000 gallons of water a minute from 175 ew Avalide 
heater, 197"; shell diameter, to 205 F., requiring 60,000,000 B. T. U.’s 
48; Breaest overall diamever, am hour. In meeting this customer's specific 
64 ; steam opening, 20°; steam t bl “m Ad . 2 :: h entire series 
suum, 9 Gans Gates ene problem, Adsco engineers came up wit 
ing. 14"; copper tubes, 3/4” exactly the right answer. ...With complete Thermochemistry for the 
O.D., 18 B.W.G.; shell and assurance, you can refer your heat exchanger Petrochemical Industry 
heads of rolled steel plate » egrearvse big or small, to Adsco, a leader in by K . K 
A : x } b 
the industry for 75 years. Six branch offices wn oe Dicom 
and 37 manufacturer's agents throughout at $1.00 per copy 
the United States. Write us. 





SPECIFICATIONS 





In one cover, reprints of the 


19 parts 


Address, Librarian, 


AMERICAN DISTRICT STEAM COMPANY, INC. ees 


NORTH TONAWANDA, N. Y. 
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HORTON’ 


TANKS AND REFINERY 
TOWERS FOR NEW 
MEXICO GASOLINE 

PLANT 


The recovery of valuable petroleum products has 
recently been increased at the Gulf Oil Corpora- 
tion’s Eunice, New Mexico, gasoline plant. Dail 
production is now approximately 950 barrels of 
20 Ib. Reid vapor pressure natural gasoline, 750 
barrels of butane. and 1600 barrels of propane 








Playing an important part in the operation of the 
Eunice gasoline plant are a group of Horton® struc- 
tures which were built to the specifications drawn 
up by the Hudson Engineering Corporation. Among 
the processing units we furnished are a propanizer 





tower. a depropanizer tower, three dehydrators, and 
two absorber columns. Horton storage facilities con- 
sist eight propane tanks, six butane tanks, and 
six natural gasoline tanks—all cylindrical in shape 


SEA RO Oe EBT IE 8 0c CN NERIL ope, 


with hemispherical ends. 

Throughout the petroleum, petrochemical and 
chemical industries, Horton structures are playing 
a vital part in increasing production and attaining ae 
new operating efficiencies. For information on steel 
or corrosion-resistant metal storage tanks and Close-up view of three 4¥-ft. diam. by 24-ft, gas dehy 
, /rators built by Chicago Bridge & lron Company for the 


processing equipment, write our nearest office 
Gulf Oil Corporation’s Eunice, N, M., gasoline plant. 


There is no obligation on your part. 


* Registered U.S. Patent Office. 


Twenty 1,000-bbl. cylin 
drical tanks with hemi 
spherical ends used to 
Store propane, butane and 
natural gasoline at the 
Eunice gasoline plant. 


CHICAGO BRIDGE &« IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Ationta 3 2146 Healey Building Setsele 26 1520 Lefayette Building Philadelphia 3 1608—1700 Walnut Street Building 
Birmingham | 1548 North Fiftieth Street Hovano 402 Abreu Building San Francisco 4 1551—200 Bush Street 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building Seattie 1 1331 Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Tulsa 3 1626 Hunt Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6, D. C 1128 Cofritz Building 

REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Caneda 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineer Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, tates, Darli "Engiond 


Chicage Bridge & Iron Company, Ltd.. Apartado 1348, Caracas, Venezuela Comprimo N. Amster: P Nethertonds 
Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194-S, 704- C, Rio de Janeiro, Brazil 
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wore BELL it 


Banish Corrosion with 
“KARBATE™ 
(mpervious Graphite Towers 


“KARBATE” TOWERS do more than retard corrosion — they eliminate 
it entirely from such processing operations as absorption, fractionation, 
evaporation, extraction, scrubbing, and many others. Furthermore, the 
widespread acceptance of impervious graphite for all types of corrosion- 
free process construction has resulted in the manufacture of monolithic 
tower sections and fittings in sizes to 24” I.D. 


For example, the tower illustrated here incorporates the following 
standard components: bottom section with gas inlet, liquor outlet and 
support grill; intermediate section with hand hole and packed with car- 
bon Raschig rings; short intermediate section; top section with “Karbate” 
feed assembly and wier plate distributor; and cover with gas outlet. All 
sections and fittings, including spring-loaded tie rods and heavy-steel 
pressure plates, are available for quick assembly to your specifications. 

All openings are of adequate size. Generous gas-liquid disengaging 
space is provided in the top and bottom sections. 

“Karbate” Impervious Graphite is in widespread use today. The in- 
creasing demand for corrosion-free processing equipment indicates that 
it will be the universally preferred construction material of tomorrow. 
For only impervious graphite can give you this unique combination of 


properties: 


© STRENGTH AND EASE © HIGH HEAT CONDUCTIVITY 
OF INSTALLATION © RESISTANCE TO CORROSION 


©@ SIMPLICITY OF FABRICATION AND THERMAL SHOCK 
AND MODIFICATION IN THE FIELD @ NON-CONTAMINATION 


The term “Karbate” is a registered trade-mark of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


OTHER NATIONAL CARBON a In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 


*« TOWER PACKING + BUBBLE CAPS = 


HEAT EXCHANGERS + PUMPS «+ VALVES + PIPING + TOWERS 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSCRBERS 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 





Phase Equilibria in Hydrocarbon Sys- 
tems. Volumetric and Phase Behavior of 
the Propane-Carbon Dioxide System, H 
H. Reamer, B. H. Sace, anp W. N. Lacey 
Ind. Eng. Chem. 43 (1951), pp. 2515-20 

The authors briefly review the pub- 
lished information in the technical litera- 
ture regarding the volumetric and phase 
behavior of systems of hydrocarbons and 
carbon dioxide. Carbon dioxide is an im 
portant nonhydrocarbon component of 
petroleum and natural gases. The effect 
of temperature and pressure on four mix- 
tures of propane and carbon dioxide was 
established experimentally at pressures 
up to 10,000 psi., and at eight tempera- 
tures between 40° and 460° F. Within 
this temperature range the compositions 
f the coexisting phases were determined 
throughout the heterogeneous region 
The data are presented in detail in tabular 
and graphical form. The data presented 
in the paper are not in good agreement 
with earlier studies of this system, except 
in the critical region 


Improved Still for Liquid-Vapor Equi- 
libria. Data on Systems: Ethanol-Water 
and Acetic Acid-Water, W. B. Av 
sHecer, EF. D. UNcer, Aanp Paut KoLacnovy 
Ind. Eng. Chem. 43 (1951), pp. 2559-63 

The authors express the opinion that 
many of the equilibrium stills previously 
used may result in liquid-vapor samples 
that are not truly at equilibrium or may 
require tedious and lengthy adjustments 
for best operation. The still described is 
stated to reduce to a minimum most of 
the errors to whicl stills were sub- 
ject and allows equilibrium samples to be 
obtained very quickly. The still has been 
operated on the following systems at 760 
mm ethanol-water 
and acetic acid-water. The data on 
ethanol-water agree well with those of 
investigations for most of the 
ethanol concentrations. In the 
ncentration range, a 
relative 


earlier 


mercury pressure 


earlier 
range ot 
very low ethanol « 
maximum was observed in the 
volatility of ethanol, whicl 
unusual thermodynamic pre 
system. The data or 
show the same unusual behavior found by 
earlier investigators. The apparatus is 
described in some detail and a drawing 
with dimensions is presented. The data 
secured in the course of the work are 
presented in tabular and graphical form 
and a bibliography of 16 references is in- 


cluded 


Vapour-Liquid Equilibria in Hydrocar- 
bon-Non-Hydrocarbon Systems. I. The 
System Benzene-cycloHexane Furfural- 
dehyde, J. D. THornton anv F. H. Gar- 


suggests some 
yperty tor the 


acetic acid-water 


ner. Jour. Applied Chem. 1 (1951), pp 
S60-8 

The authors investigated the use of fur- 
fural for the separation of benzene and 
cyclohexane by extractive distillation. Va- 
pour-liquid equilibria of all three binary 
systems and of the ternary hydrocarbon 
solvent system were determined. The 
data are presented in detail in tabular and 
graphical form. It is concluded that fur- 
fural can be employed in the extractive 
distillation of benzene from cyclohexane 
The hydrocarbon azeotrope is completely 
split, cyclohexane becoming the more 
volatile hydrocarbon 


Tests For The Consistency of Experi- 
mental Isobaric Vapour-Liquid Equili- 
brium Data, F. F. G. Hertncron. Jour 
Inst. of Petroleum 37 (1951), pp. 457-70 

The use of isobaric vapour-liquid equi- 
librium data in the design of fractionat 
ing equipment is briefly discussed, and at 
tention is drawn to the lack of a conven 
ient test for the consistency of isobaric 
equilibrium measurements, particularly 
f which the boiling 

differ appre 
nsistency of 


for those systems in 
points of the components 
ciably. A test for the cé 
binary data is given based on an expres 
sion in terms of the volatility ratio of 
the components and the vapour pressure 
ratio of the components at the boiling point 
of the solution containing mol fraction x; 
of component 1. The effect on the proposed 
test of the deviation of the vapors from 
ideal gas laws can be estimated. An ap 
propriate extention of the procedure to 
isobaric ternary suggested 
The method is applied to vapour-liquid 
equilibrium values for 24 systems. The 
data on ten of these systems are shown 
to be of doubtful consistency. A bibliog- 
raphy of 33 references is included 


Systems 1s 


Vapour-Liquid Equilibria in Hydrocar- 
bon-Non-Hydrocarbon systems. II. The 
System Benzene-cycloH exane-Methy] 
Cellosolve, J. D. THornron anv F. H 
Garner. Jour. Applied Chem. 1 (1951), pp 
S68-73 

The applicability of methyl cellosolve 
as an agent in the separation of benzene 
and cyclohexane by extractive distillation 





These abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals 
easily available. Photostatic copies of 
original article will be supplied at cost 
by The Leslie Laboratories. Complete or 
limited bibliographies covering special 
topics by title, by abstracts, or in com- 
plete manuscript, also will be prepared 
and furnished by arrangement with the 
Laboratories. 
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Since the end of World War Il, the 

oil industry has plowed back $12 

billion for new installations, plant 

expansions and other capital ex- 
penditures. 











was studied. The vapor-liquid equilibria 
of the two hydrocarbon-solvent systems 
were investigated, together with the com- 
plete ternary system. Although the ben- 
zene-cyclohexane azeotrope is completely 
broken by methyl cellosolve, it is not so 
suitable as furfural for the separation of 
these hydrocarbons by vapour-liquid ex- 
traction. The process is complicated by 
the formation of cyclohexane-methyl cel- 
losolve and ternary hydrocarbon-methyl 
cellosolve azeotropes Neither of these 
has been previously reported 


Vapour-Liquid Equilibria in Hydrocar- 
bon-Non-Hydrocarbon Systems. III. The 
System isoOctane-Toluene-Furfuralde- 
hyde, |. D. THornton anp F. H. GARNER 
Jour. Applied Chem. 1 (1951), pp. $74-80 

The authors present the vapor liquid 
equilibrium relationship for the system 
toluene-isooctane-furfuraldehyde. No 
work has previously been reported on 
this ternary system. The 2-suffix Van 
Laar equation with temperature factor is 
adequate for representing the vapour-liq- 
uid equilibrium data for the binary sys- 
tems: toluene isooctane-fur- 
fural and toluene-furfural. Experimental 
data are reproduced with an average ac 
curacy of +3 percent. A 3-suffix Mar- 
gules equation, can represent the data for 
the ternary system 


isooctane, 
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Quantitative Separation of West Vir- 
ginia Petroleum into Several Hundred 
Fractions. Isolation and Properties of C, 
to C., Normal Paraffins and other Hydro- 
carbons, A. J. W. Heaptee ann R. E. Mc- 
CLELLAND. Ind. Eng. Chem 43 (1951), pp 
2547-52 

An investigation was made of the hy- 
drocarbons comprising a representative 
sample of high grade paraffin base crude 
oil. Samples were collected from repre- 
sentative wells from 113 reservoirs 
throughout the oil fields of West Vir- 
ginia. The samples were quantitatively 
separated into three groups—paraffins 
and naphthenes, aromatics, and color 
bodies. These three groups were then 
fractionated in a high efficiency still into 
2° C. cuts and the properties determined 
on these cuts. Many of the fractions ob- 
tained were composed of more than 50 
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vund The 
paraffins were found to show concen 
hoil 
varaffins, The 
normal paraffins made up ap proximately 
me-third of the original petroleum. The 
presented in detail in tabular 


percent if one known comp 


tration maxima period = at the 
omts t the normal 


and graphical form. Charts are given 
wing specific gravity and refractive 
lex vs. boiling point, specific gravity 
vs. refractive index, and viscosity index 


vs. refractive index 


Reaction of Deuterium with Hydro- 
carbons Over a Cobalt-Thoria Fischer- 
Tropsch Catalyst, Sypney O. THompson 
loHN TurKevicH AND Apotrpn P. IrRsa 

ur In he» Soc. 73 (1951), pp 


5213-5 


Che hydrogen exchange reactions be 
twee deuter m and ethane propane 
butane and isobutane were bserved wher 
4 mixture f six volumes of deuterium 
and one volume of each of the hydro 
carbons was passed over a ischer 


ider conditions 


d flow rate 


, , 1 
sch cobalt catalyst uw 


emperature at similar to 


those used im hydrocarbon synthesis. The 
| lucts so formed were found to be 
extreme] leuterated. The mole percent 
f hydrocarbons undergoing exchange 

as less than 10 percent in the case of 
ethane and pr was 45 percent 


opane, but 
nd 51 percent for is 


uitane. Some cracking of the hydrocar 


bon gases occurred with production of 
deuterated methane The exchange re 
action of deuterium and methane was 
also studied. A bibliography of twelve 


references is included 


Vapor-Phase Oxidation of Hydrocar- 
bons. Part II. The Formation of Unsat- 
urated Hydrocarbons During the Low- 
Temperature Oxidation of Cycloparaf- 
fins and Paraffins, fF. H. Garner ANnp 
DS. Pr \ Tran trad So 47 
(1951), 1 p. 884-9 


apor-phase oxidati f methyvicycl 


exane and toluene was studied over the 


ange of 300-500° ¢ Gas analyses were 
made i rder to permit the accurate 
letermination of gaseous products pres 
ent in low concentrations. Unsaturated 
hydrocarbons re found among the 


and their metho d of formation 


products 
i 1 hwdr 


I unsaturate ar 

hy re as ce ed in the 1 rsducts from 
uene, | t ere l the prod 
cts f et cyclohexane wer the 
‘ Y emperature range Isooctane was 
slightly oxidized at temperatures he 

» 500° ¢ The lefins formed were 
nly e-seventh as much as those from 
ethyicyclohexane However, the radi 
cals formed fror isooctane have a 
greater tendenc to break down before 
reactil vit! xygen than those from 


metl eveld exane 


Vapor Phase Oxidation of Hydrocar- 
bons. III. Comparison of the Oxidation 
of Methylcyclohexane and n-Heptane, 


F. H. Garner anno D. S. Perry. Trans 
Faraday Soc. 47 (1951), pp. 889-96 
Since little work has been done on the 
oxidation f the cycloparaffins, it was 
of interest to compare their oxidation with 
heptane. I ethylcyclohexane and n 


xidation ranges can be noted, 
verature range below 400° ( 
about 450 
wperature the 
oxidation of n-hep 
about 250° ¢ and of met! 


heptane two 
a low-temy 
and a higher temperature range 
C. At the intern 


reaction is slower. The 


ediate ten 
tale begins at 
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yleyclohexane about 325° C. For n-heptane 
at 250°, the peroxides are the only detect- 
able oxidation products, and increase to 
a maximum between 275° and 300° C., 
where other oxidation products are formed 
in quantities. Both hydrocarbons yield large 
quantities of intermediate compounds, but 
the aldehydes and ketones from methyl- 
cyclohexane are less than from n-heptane 


Reaction of 1,3-Butadiene and of Iso- 
prene with Thiophene, HexmMan PINEs, 
3kuNO KvetinsKas, J]. A. VESELY AND 
Epmonp Bactawskt. Jour. Am. Chem. Sox 
73 (1951), pp. 5173-5 

The reaction of conjugated diolefins with 
thiophenes has not heretofore been reported 
in the literature. It is of interest in con- 
nection with a possible method for syn 
thesizing alkenylthiophenes. When. thio- 
phene was contacted with 1,3-butadiene and 
with isoprene, respectively, butenyl- and 
pentenylthiophene were formed in the 
presence of 85 percent aqueous phos 
phoric acid. The butenylthiophenes were 
composed of 2- (3-butenyl) thiophene 
and 2- (2-butenyl)-thiophene. The pen 
tenylthiophene was 2- (3-methyl-2-bu- 
tenyl) -thiophene. The alkenyl -thiophenes 
were hydrogenated to the corresponding 
alkylthiophenes in the presence of pal 
ladium deposited on alumina 


Reactions of Hydrocarbons Induced 
by Alkyl Fluoride-Boron Trifluoride. I. 
Isomerization of Isoparaffins, ABRAHAM 
ScHNEIDER AND Ropert M ENNEDY 
Jour Im. Chem Sou 73 (1951), pp 
5013-6 

[he purpose of the work was to study 
the isomerization reaction as distin 
guished from a variety of reactions af 
fecting isoparaffins in systems believed 
to provide carbonium ions. Isoparaffins 
of known purity containing dissolved 
minor quantities of isopropyl fluoride 
were treated with boron trifluoride. 2- 
Methylpentane, 2-methylpentane, 2,3-di- 
methylbutane, 2,3-dimethylpentane and 
2,4-dimethylpentane were largely iso 
merized and caused to disproportionate 
to lower and higher molecular weight 
isoparaffins in rapid reactions brought 
about in the presence of 10-15 mole per- 
cent of isophopyl fluoride and in the 
presence of five mole percent of boron 
trifluoride. 2,2,4-trimethylpentane and 2,- 
2,5-trimethylhexane underwent dispro- 
portionation, but appreciable isomeriza- 
tion was observed only with 2,2,5-tri- 
methylhexane. The reactions and their 
relationship to commercial alkylation on 
alkanes are discussed in terms of car- 
bonium ions 


Reactions of Hydrocarbons Induced 
by Alkyl Fluoride-Boron Trifluoride. II. 
Self-alkylation and Disproportionation of 
Isoparaffins, AskAHAM SCHNEIDER AND 
Ropert M. Kennepy. Jour. Am. Chem 
Soc. 73 (1951), pp. 5017-23 

An object of the work was to explain 
the processes giving rise to “abnormal” 
products im vercial alkylation of 
alkanes promotes : nts other than 
aluminum | d o accomplish this, 
the self-alkylati ‘ was studied 
particularly with he identifi 
cation ot tl orm 1 rmal prod- 
ucts. A marked fferet in reactivity 
between isobutar d higher 1s« 
paraffins was ol rve« l mole 
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percent of boron trifluoride the re 
eaten, affects two moles of isobutane, 
but four moles of isopentane. The dis 
proportionation reaction is of secondary 
importance in the treatment of isobu- 
tane. Here “self-alkylation” to form tri- 
methylpentanes is the main reaction. But 
im the case of isopentane and the higher 
isoparaffins, disproportionation is a ma- 
jor reaction. Isopentane is converted 
largely to methylpentanes and isobutane 
The degree of branching in the products 
of disproporti practically the 
same as im the starting material. Iso 
pentane and 2-methylpentane yield 
gly branched | 
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theory and practice of mixing. This 
research is immediately published and 
made available to the industry in im- 
proved models and designs. INTER- 
NATIONAL also maintains a customers’ 
service Laboratory for test runs on your 
product. Results are of course, safe- 
guarded against exploitation by others, 
and cost free. 


is suggested that « ese 


servations 


Reactions of Hydrocarbons Induced 
by Alkyl Fluoride-Boron Trifluoride. 
III. Disproportionation of Isohexanes 
and Isoheptanes in Isobutane Solution, 
ABRAHAM SCHNEIDER AND Ropert M 
KENNEDY. Jour im. Chem. S 73 
(1951), pp. 5024-9 

The purpose 
stud 1omic ¢ ort 
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take 
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butane. A well 
sobutane and 
six Or more car 
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action of 2 3-methylpentane with 
isobutane mainly 2,4- and 2,3-di- 
methylpentane. This is mitrast t 
the heptane fraction f the dis 
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absence butane. A mechanism for 
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Nitrogen Content of Crude Petrole- 
ums, Joun S. Batt, M. L. Waisman, 
ann W. J. Wencer. /nd Chem. 43 
1951), pp. 2577-8 
nitr 


' 1" 
troieums t i arts t 


Eng 
153 crude 
United 
eral, the 
‘ ntaine d 

and 


ne ntents of 
the 


get 


the 


the 


SEND 
FoR Your 

COPY 
fe) 87-\ 4 


Informative Literature on Request—No obligation 


January, lishing Company Publication 





ou cant jam 
the new 
RIESID 65R 





Really streamlined pipe 
threading with ths RIGID 
self-contained die stock 


Right Here is the 

simple device that 

makes 65R auto- 

matically JAM- 

PROOF 
@ You don’t have to watch it—lead screw can’t jam on work- 
holder. New jam-proof drive plate automatically kicks out 
driving ratchet pawl when standard length thread is cut. 
Your recent model 65R easily converted—just buy new drive 
plate, put in place of old plate. Perfect threads on 1” to 2” pipe 
with one set of 4 high-speed steel dies—sets to pipe size in 10 
seconds, mistake-proof self-centering workholder sets instantly! 


Buy the new jam-proof RIT4(D 65R at your Supply House. 





Science and Technology 





oil, and information as to the boiling 
range distribution of the nitrogen com 

unds are important in selecting crude 
stocks for particular purposes. Correla 
tions of nitrogen content with geologic 
awe may give clues as to the origin 
and process of conversion of petroleum 
The use of nitrogen as a means of iden 
tifving the source beds in which petro 
leum originated shows some promise 
The ratio of percent nitrogen to percent 
carbon residue for the various geological 
periods are Tertiary, 0.065; Cretaceous, 
OO11; Jurassic, 0.012; Carboniferous, 
0.030; Ordovician, 0.068; and Devonian 
0.019. The sulfur content fails to show 
is close a relationship with nitrogen 
content as carbon residue. This may be 
because sulfur was derived from twe 
sources rganic material and reduction 
f inorganic sulfates. Nitrogen, however 
is derived chiefly from organic source 


aterial 
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Mass-Transfer Rates on Bubble Plates. 
I. Fundamental Factors, |. A. Gerster 
W. E. Bonner, anp Irwin Hess. Chem 
Eng. Progress, 47 (1951), pp. 523-7 

\ study was made of the effect of 
the major bubble cap plate design and 
perating variables upon gas film and 
liquid film plate efficiency. The import 
ance of measuring and correlating gas 
and liquid efficiencies separately is em- 
phasized, since these variables affect the 
gas and liquid mass-transter rates in a 
different way. Gas and liquid efficiencies 
are related to the foam height and foam 
density on the operating tray, since each 
of these factors affects the interfacial 
area and time of contact tor the mass 
transfer operations. Correlations tor 
foam height and foam density are given 
that permit prediction of the effect of 
changes in gas and liquid rate, liquid 
lepth, and length of liquid travel on 
plate performance. Such predictions 
were found to agree with experimental 
gas and liquid efficiency determined for 
a large and for a small tray. The gas and 
liquid efficiencies, suitably corrected for 
changes in physical properties, were 
combined for prediction of plate efficien 
cies for the methanol-water system at 
1 atmosphere and 4 atmosphere total 
pressure over the complete concentra 


t mm ranue 

A Procedure for Scaling-Up A Cata- 
lytic Reactor, Joun Beek, Jk. AND EMAN 
vat Sincer. Chem. Eng. Progress, 47 
(1951), pp. 534-40 

lhe authors describe a procedure for 
scaling up fixed-bed catalytic reactors 
The treatment of laboratory data m 
preparing working charts for the de 
signer of the pilot plant is described 
The authors indicate how experience ob 
tained in operating the pilot plant ts 
applied in making the design of a larger 
plant. The problem studied was the pro 
luction of toluene by the dehydrogena 
tion of methyleyclohexane. A mixture of 
paraffins, methylcyclohexane, toluene, 
and recycle hydrogen preheated to 860 
F. was passed through tubes containing 
catalyst pellets. The tubes were heated 
by flue gas at 1200° | he variables 


considered were: tube size, ratio of hy 
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drogen to hydrocarbons, and toluene in 
the feed. Final working charts were in 
terms of volumetric production rate vs 
conversion for various tube sizes, recycle 
feed and tube 
space various 
drops 


and 
lengths vs 


ratios compositions, 
velocity for 


pressure 


Crystal Types of Pure Hydrocarbons 
in the Paraffin Wax Range, Epcar W 
CLARKE. Ind. Eng. Chem. 43 (1951), pp 
2526-35 

rhe crystallization of paraffin wax as 
needles, plates, and amorphous masses, 
has been the subject of many studies, 
ries have been advanced 
torm 


and various the 
to explain why paraffin wax may 
different crystals. The 
paper presents data that recon 
differences in the theories 
three pure hydrocarbons, in 
paraffinic, naphthenic, and aro 
matic compounds in the molecular 
paraffin wax 
ure hydrocarbons 
melt 
and als trom 
and nitre 
wide 
pure 


these types ol 


present 


cile the 
Twenty 


cluding 


weight of vere studied 


These p were crystal 
lized from the state at different 
solutions of ethyl 


difterent 


rates 
benzene at 
temperature 
hydrocarbon ex 
prepared in 


acetate 


rates over a range 


Crystals of each 
Sane were 


three 


hexact 
t the 
plates 


cept 1 
predominating types 
needles, and 
crystals 


Needle 


hexacosane only 


cat ij 
namely malcrystal 
could be 


wher 


line masses 
ybtained from n 
a small amount of resit 
added. The factors i 


the torm ot 


ous impurity was 
determining 


pure hy 


major 
crystals fr 
carbons were: the rate of crystalliza 
tion of the solute or the melt, and the 
temperature difference between the melt 
ing point of the pure hydrocarbon 
the cloud point (or crystallizing 
perature of the solution). Waxes 
are largely naphthenic, or predominantly 
branched-chain paraffins, may be crys 
tallized as needles, plates, or malerys 
talline varying the tempera 
ture and rate of crystallization. Waxes 
that are predominantly n-paraffins can 
be crystallized as plates or malcrystal 
line masses by varying the temperature 
and rate of crystallization, or 
by the addition of 
petroleum resins 


m the 


and 
tem 
that 


masses by 


as needles 


small amounts of 
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Distillation of 
Loc KWOOD, k 
MATTESON, AND 


Chem. 23 (1951). 


Modern Analytical 
Crude Petroleum, |. A 
LeTourNEAU, Ropert 
FRANK Srpos. Analytical 
pp. 1398-1404 

The paper describes the equipment 
for analysis of crude oil as currently 
employed in the laboratories of the Cali 
Research Corporation. It com 
spinning band column for at 

and vacuum distillation, a 
spinning auger still for fractionations 
that would normally be performed in 
a molecular still, and an all-glass equi- 
librium flash vaporization unit. Typical 
data showing the results secured with 
these apparatus are given. The use of 
the methods described permits obtain 
ing a wide variety of data to serve as 
a basis for the selection and evaluation 
of refinery process methods, for the de- 
sign or alteration of process equipment, 
and as a basis for contractual relation 
exchange of crude oil 
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The use t 
solution for the separation of sulfur 
compounds of higher molecular weight 
has been studied, and it found not 
only that aqueous mercuric acetate per- 
mits the separation of types of 
sulfides, but also that it provides a con 
venient method for various 
types of sulfur compounds, as for ex 
ample, thiophens from sulphides. The pres- 
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ually yield mercaptans as breakdown 
products. Dialky! trisulfides and tetra- 
sulfides are practically unaffected by 
mercuric acetate. Thiophens react with 
mercuric acetate solution to form an in 
soluble precipitate. Thus thiophen can 
be separated from dialkyl and cyclic 
sulfides. Mercaptans react readily and 
completely with mercuric acetate solu 
tion, but these compounds are not satis 
factorily separated from mixtures of or- 


ganic sulfur compounds 


Glespen Joins PAD Staff 


G. L. Glespen, technical supervisor of 
American Cyanamid Company, petro 
leum chemicals department, will act as 
PAD chief of the chemicals and packag 
ing branch, materials division 
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Truck Catalog 


Visual cross reference charts dress-up 
the new condensed catalog published b 
the Industrial Track division of Clar 
Equipment Company. The catalog con- 
tains information on models offered as 
well as available attachments. 


Circle No. 1 on Postcard 
pH Measurement 


continuous measurement 
and control of pH in industrial proc- 
esses is explained in The Bristol me 
ny bulletin Number pH1302. The bul- 
etin describes Bristol's recording and 
controlling instruments for pH, includ- 
ing the Brectronic Dynamaster Strip- 
chart Instrument. 


Circle No. 2 on Postcard 


Automatic, 


Jet Pumps 


Penberthy Injector Company has pub- 
lished a new bulletin-on Jet Pumps 
which explains the principle of opera- 
tion, lists capacities, and gives data on 
installation, operation and maintenance. 
A special section lists representative 
uses and end uses for the pumps. 


Circle No. 3 on Postcard 


Gas Equipment 

Technical data on how to clean, cool 
or absorb gases is contained in Peabody 
Engineering Corporation's latest folder. 
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information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That's all there is to it. No postage 
is required if card is mailed in U.S.A. 
your request will be forwarded 
promptiy to the company concerned, 
and the reply will come direct to you. 
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Construction Operations 

The Oil Heater Division of The Lum- 
mus Com Boe ublished a brochure 
entitled “ eats the Clock for 
Magnolia” describing the portable heater 
technique used at the Beaumont, Texas, 
refinery to replace a wornout Visbreaker 
furnace with a 900-ton modern heater at 
a cost in down-time of only six weeks, 

Circle No. 5 on Postcard 


Process Equipment 

The 1952 edition of “BS&B in the 
Process = oy ty is A, the me 
Black, Sivalls rysou, Inc, ca 
log contains illustrations and descriptive 
material on fabrication services, 
immersed coil and direct fired heaters, 
bolted and welded steel tanks, walkways, 
stairways, and control equipment. 
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Use one of the free ond convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 
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KEEP INFORMED by requesting additional informa- 
tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 
opposite page. Circle number on card corresponding 
to the number listed at the end of each new equip- 
ment item on which you desire additional information. 


Industrial Maintenance 


Regulator rhe Esterline-Angus Company, Inc 
Sheet 600 has made available a pamphlet on “Solvy 
Industrial Crimes, Case No. 41 
which indicates a number of situations 
which can be effectively handled by 
Esterline-Angus products 

Circle No. 21 on Postcard 


construc 


Alloyed Castings 


Nickel alloy steel castings in industry 
s the subject of a bulletin by The In 
ational Nickel Company, Inc. Re 
s on steel, cast to shape, as a reliabl 
material is included 
cle No. 22 on I fcard 


Pipe Line Strainers 


Pipe line strainer 
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Emergency Showers 


it Emer 


lesigned spraying 


dilute 


hemicals 
und torein matter 
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usly. This high speed shower can be 
entered from two sides and instantly 
activated by the slightest pressure on a 
gate which swings in either direction 
In all types of Logan Emergency Show 
ers hig corrosion- resistant red brass 
is d for all functional parts, assuring 
maximum workability and efficient oper 
minum 1 at all times regardless of whether 
while howers are used in plant, laboratory 
any do or fields. A bulletin gives full 
cifications with explanatory photos 
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ROCKWOOD 
Ball VALVES 


Wherever a rugged, longer lasting, quick opening and 
closing valve is needed, Rockwood Ball Valves will fill 
the bill perfectly. The full round flow, leak proof service, 
and no maintenance features of the Rockwood Ball 
Valve assures around the clock performance. Rockwood 
Ball Valves are already giving outstanding service in oil 
refineries, food, paper, textile, chemical and rubber 
plants . . . and many more! The group of Rockwood 
Ball Valves shown above controls the flow of water and 
various chemicals in a large testing laboratory. 

Positive shut-off of every valve is important at all times. 

Seeing is believing — convince yourself by installing 
Rockwood Ball Valves in your plant, today. Send for 
folder V-4. 


Distributors in all principal cities. 


ROCKWOOD SPRINKLER CO. 
102 HARLOW ST., WORCESTER 5, MASS. 


162 


Rockwood Ball Valve made 
of bronze with screwed ends 
is available in 4" to 2” 
pipe sizes. 300 p. s. i. work- 
ing pressure. 








Rockwood Cast Steel Ball Valve 
available in 3” and 4” pipe sizes 
Recommended for refinery, pipe line 
and general use. 300 W. O. G. 
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To obtain additional data use free Reader Service Postcard opposite 
page 160. Circle number on card corresponding to number listed at 
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Automatic Control Problems 


Progress in analysis of automatic con 
1 problems, and a new technique 
exemplified by solutions to typical fi 
control problems, are featured in a 
Minneapolis-Honeywell Regulator Com Allchem, a new line of chemical pro 
pany booklet. A reprint of a paper by ess pumps are now available from the 
S. P. Higgins, Jr., and G. W. McKnight, Eco Engineering Company. They have 
the informati ‘ t presented to i Teflon impeller, Teflon packed stuffin 
the 1951 ISA rer in Houstor box, and a choice of Teflon or ¢ rapl 1 
, li-lubricating bearings. Manutac 
nm across-the-ling wit stainless steel pump cas 
fusible disconnect shafts, these compact pumps are 


from Westiaghoun Key Crank for small volume process or 


work and find wide usage in 


ion in NEMA sizes O , 
sated as Class 11-204-N plications. These positive 


2. 
umps should 
t switch, main I I 


ved design 


Rod Mills Catalog 


Cont us Grinding,” a be 
hed by Patterson Foundry and 

pany, details the « 

tube and rod mills 

n the continuous 

the material to be 

ntinuously through a 

tl eed end and 

usly at the d 


m Postcar 


Sulfur Fire Protection 


are growing haz 


, f ; | : y inchs ‘ 1 t velopment m that field, 


4 spiral wrapping 


1 Lecite acid and alkali tor huck with grip u ! | umpany has issued a 


wrap] 
is manutact 
ring & 


4 


pidly from 0 to 350 psi stainless steel fastenings 


pe 
released 


in water at 00 
C wel \ 


January, 1952 


yressure and immersion copper, Monel, aluminum and stainless 


A Gulf Publishing Company Publication 


cement, the Duro 1 ' wl | oO { t! rank 1 ) t rynane villetin covering ex 
joint for resin-base t ilfur fires. Dangers to 


red by Electro Chemi " rs ’ l fety techniques while sulfur is 


s hat the imstrun t b 
. re es | ; 


Manufacturing Con : ind actual fire fighting 
: und. Type C is the 

tes a special te iniqu 
3 : ™ a brace design to prevent 


in strength ane ’ " 
‘ rong: ™ tails are available hi a bulleti: 
the pipe itself. In 
places the flange Circle No. 30 on Post a 
ubject to corrosion, atety Frogram 

repair broken pipe Non-Ferrous Fastenings \ Plant Safety Kit containing useful 
r stoneware. The terature emphasizing safety has been 
field A price list and stock book 1 flere ‘ nented by the addition of for 


The H. M. Harper Compar » cover! ar ns designed for bull 


sters according to Ts 


in the 
special equip 
hydro-static pres its complete line of 
Featured in orporation. In addition the kit « 
xd the shock of change the small sized booklet are Harper traffic markers,” safety instructions 


steam pressure, while Everlasting Fastenings in brass, bronze, Powmotor operators, and hun 


safety tips. The kit is available wit 


steel charge for use in manufacturing plants 


»7 on Postcard irele No. 31 on Postcard Circle No. 35 on Postcard 


163 





A pS oe of 
Wilfley Acid Pumps destined for a 
South American installation. 
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j 

Dis demand for increased 
production in the chemical industry has 
spotlighted the absolute dependability of 
WILFLEY Acid Pumps. In chemical plants all 
over the world this great pump is making 
impressive production records in low-cost 
handling of acids, corrosives, hot liquids, mild 
abrasives and other solutions. 10- to 
2,000-G.P.M. capacities; 15- to 150-ft. heads and 
higher. Wetted parts of practically all 
machinable alloys. Plastic lined models 
available. Individual engineering on every 
application 


Bulletin E-7000 


ae it! 4 shows Model “AF” 


\ 

mc Acid Pumps in 

gitar direct-drive, belt-drive 
and overhead 
belt-drive models. 
Write or wire 


for your copy today. 


Companion to 
the famous Wilfley 


Sand Pump 
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Resistance Thermometer 


General Electric Company has 
signed a line ot 
mometers tor accurate 
control of temperatures 
100° F. to 
available im three 
thermometer indicator; the 
mtroller or 
ontroller 


new resistance 
indication 
ranging f1 
oO } It i 


types, the 


minus plus 
basic 
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position « protector al 
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Flame Torch 


Utilizing the device of replaceabl 

compressed fuel, k.mil Greiner Compat 

manufactured the Prepo Torch, a 
instant flame torch. It 

full blast flame 
self-pressurized 
fuel 


has 
new 


hours of 


gives three 
trom one con 
mic hy 


tamer ot non-t 


drocarbon 
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Dynel Work Clothes 
MSA Chem Klos is the 


the work clothes made of the new Dynel 
fabric and introduced by the Mine Safety 
Appliances Company. ChemKlos is said 
to be resistant to acids, caustics, wear 
moths, etc. The material is not |! 
by commercial dry cleaning or 
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washing 
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Electric Stop Watch 


Industries, In 


loped a new Labcron electri 


watch which offers eleven new features 


year, it has a built mm 
gives instantaneous stop and 
slice Phe et 
reset is built into a special counter while 
effected by 


(suaranteed for one 
brake that 
eliminates all finding 
visibility angle is 
A high torque synchronous 


optimum 
case design 
motor is especially designed for timing 


oiling, itferiu lifetime 
The heavy 


finished 


and needs no 


sealed lubrication 
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Taylor Mercury Manometer 


DOESNT SEIZE, 
DOKSNT LEAK? 


Pressure tight bearing with Teflon 
surfaces assures efficient use of 
power, no seizing, no leaking 





Tongue 
and grox ve 
ynstruction on 


body flanges 


Interchangeable 
range chambers 
give greater 


adaptability 


Adjustable 
leakless 


damping assembly 


Positive overrange protection with 


mercury-submerged Nylon check valves. 


Greater 
energy output 
with large 
diameter float 


Level plug 
easily establishes 
mercury level 


Here's a mercury manom 
eter that’s ideal wherever 
vou need something better 
than conventional flow, 
liquid level and other dif 
ferential pressure measur 
ing instruments. Check 
these features 
Greater accuracy results from greater power 
of extra-large float efficiency transmitted 
by murror-finished shaft and Teflon bear 
ing; also straight line calibration 


Greater adaptability, thanks to six inter 
changeable range tubes (10"’, 20’’, 50”, 
l wae and 4 of water) which, except 
10’’, may be over or under ranged 33 
Maintenance is easy, because the low pres 
sure chamber cover permits easy access to 
float and lever arm during calibration, and 
the entire pressure tight bearing can be 
easily, economically replaced 
Performance is dependable, because the sub 
merged check valves give positive shutoff, 
damping valve is adjustable under full pres 
sure, and there's ample room in the mer- 
cury chambers to accommodate surges 
This is just one of many Taylor Instruments 
to measure, record and control practically 
any process variable with new high ac 
curacy and dependability Write for Catalog 
98175 or ask vour Tavlor Field Engineer 
how Taylor can help you cut cost, protect 
your product quality. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, 
Canada 

Instruments for indicating, re ording and 
controllin g te mperature, pressure, Hou . liquid 

level, speed, de nsity, load and humidity 
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To obtain additional data use free Reader Service Postcard opposite 
page 160. Circle number on card corresponding to number listed at 
the end of each item on which more data or literature is wanted. 


New Steering Axle Electronic Control Unit 


\ new miniature all-electronic process 
ntrol unit announced by The Swart- 
is known as the Autronic 
im chemical 
others It 


wout Company 
( ntroller i device tor use 
and refinery plants among 
features complete electronic operation, 
has no moving parts, slide wires or 
booste to initiate control action. Re- 
sponse by electrical transmission of in- 
formation is instantaneous with no con- 
necting air lines between units to cause 
transmission lags. The Controller incor- 
porates tunctions of proportion, reset, 


ind -rate-time (derivative) integrally, 


l and fi 
bulletin 


Cir f ica ‘ ‘ ; 
" with the proportional band always in 


Pipe Fittings pean prow ' . peratic 
at it “1 me « » 53 on Postcard 


Steam Cleaning 


ut any 

simeter oF 
reular, flu 
inates tl 


Kelite Products, Inc., has claimed a 


new advance in steam cleaning methods 


in their high-volume fireless steam 
cleaner. The steam cleaner hooks into 
existing steam lines, thus eliminating 
problems of fire, soot, coils, etc. The two 
models afford capacities of 150 to 250 
‘ allons per hour. The only connections 
and shunts necessary are the steam and electrical 


with a special caster- 


1 90 degree angle to the porta outlet. Coupled 
r which extends mounted feature, the ease-of-mstallation 


nd ASTM standards at ! at ; 
’ 
facilitates quick movement of the unit 


wa intermediate | | telescopic conveys 

f stainless steel ito the vehicle Both right hand and 

‘ fittings for hand deflectors are supplied to take to any work area where steam cleaning 

line is available i are of removal to cither side. A cata is required. A bulletin describes the unit 
numbers is available in detail 

Circle No. 54 on Postcard 
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NEED 
ALKALIES ? 


ay, Fire 


Because Solvay gives you the dependable quality and 
uniformity of America’s oldest and largest producer of 
alkalies 


Because Solvay can give you delivery service from 
strategically-located major plants and over 200 local 


stock points 


Because Solvay offers you a Technical Service that is 
operated on an Industry-Wise basis providing expert 


advice to individual industries 


Because Solvay sales service is handled by a staff of 
thoroughly trained, helpful salesmen operating from 
thirteen convenient branch sales offices . plus a 
nation-wide organization of selected jobbers, distribu- 
tors and dealers 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES - 
Boston * Charlotte * Chicago * Cine * Cleveland * Detroit * Houston 
New Orleans * New York © Philadelphia * Pittsburgh © St. Lows * Syracuse 


¢0! 


Alkalies Chemicals 


Since /88/ 


SODA ASH CAUSTIC SODA 


Nut 
i] r sn vy 


ate 
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TUBE CLEANERS, EXPANDERS 
NANCE EQUIPMENT—Catalog 
Manufacturing Co. See page 188 

Cirele A3 on postcard 

ABRASIVE ROOLED STEEL FLOOR PLATE 
Booklet A-18. Alan Wood Steel Co. See page 
1%) 


MAINTE- 


Airetool 


Circle A4 
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postcard 
BLOWERS— Bulletin 19B6104A 
Allis-Chalmers Manufacturing Co 7 


See page 2 
Circle AS on postcar 
HEAT EXCHANGERS— Information 
District Steam Co., Inc. See page 150 
Circle AB on postcard 
AIRCOOLERS— Bulletin 
51 


American 


American Locomotive 


postcard 
SUMP PUMPS—Catalog 

Aurora Pump Co. See page 197 

Circle B2 on postcard 
STEEL TUBING—Bulletin TR-516. The Babcock 

& Wilcox Co. See pages 28-29 

postcard 
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See page 193 
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man Instruments, Io 


Bald 


Information 


Beaver 


Bulletin 
page 201 


Beck- 


Information 
See page 224 
Circle 5 on postcard 
WATER CONDITIONING SERVICE-—Informa 
tion. W. H. & L. D. Betz. See page 67 
Circle B& on postcard 
PRESSURE SAFETY 
Sivalls & Bryson, Inc 
Circle BY on postcard 
STEEL GRATINGS—Bulletin 2365 
fo. See page 216 
Circle BIO on postcard 
TOWER ESCAPE DEVICE—Folder 
Machine Works. See page 21 
Circle C6 on postcard 
BALANCED SEALS— Bulletin. Crane Packing Co 
See page 215 
Circe D3 on postcard 
TUBE FITTINGS—Catalog B-151 
See page 216 
D4 on postcard 
SUCTION HEATER Literature 
Engineering Corp. See page 182 
Cirele D7 on postcard 
CRACKING CATALYSTS 
Davison Chemical Corp. See 
Circle DB on postgard 
STEAM TURBINES— Information 
Pump Co. See page 4 
Circle DIO on postcard 
MATERIAL HANDLING EQUIPMENT-- Infor 
mation. Dempster Brothers, Inc. See page 187 
Circle El on postcard 
WATCHMEN’S CLOCKS — Folder. Detex Watch 
clock Corp. See 


HEADS —Cataloz. Black 


See page 24 


Blaw-Kaox 


Charlie's 


Crawford Fit 
Davis 


Information. The 
14-15 


pages 


Dean Hill 


page 219 
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METAL DEACTIVATOR-Information. E. 1. du 
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Duraloy Co. See page 202 
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Catalog 600. Eastern In 
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ELECTRIC MOTORS— Bulletin SL-300-2A. El 
liott Co. See pages 36-37 
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TUBE CLEANER CUTTER HEADS~-Bulletin 
Y-29. Elliott Co. See page 44 

Bulletin E-2( 


page 212 
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V-RING VALVE PACKING 

Fisher Governor ( Ser 
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SPIRAL-WOUND GASKETS — Information. Flexi 
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FIELD CREW 
DRINKING SUPPLY 


ENGINE COOLING 


FO el ee 


BOILER FEED 


SMALL DOMESTIC 
SUPPLIES 


CHEMICAL AND 
MANUFACTURING 
PROCESS 


FOR THE MANY USES OF TREATED WATER, 
INFILCO ENGINEERS THE JBAS ACCELATOR 


The JBAS doesn't care if your source of water is Ask for Bulletin 1845 


creek, river, lake or well. It is equally effective and see how a JBAS conserves space 
for softening, clarifying. sterilizing. or removing and inctallation costs. Learn how 
organic matter, tastes, or odors. Its versatility i why JBAS if ' 
and why 5 gives untiormly 
has been demonstrated in hundreds of installa- . & 4 


tions treating 5 to 100 gallons per minute, satisfactory results with minimum 


providing a water equal or superior to large supervision and attention. Note it can 


municipal supplies , , 
: be readily moved, too, if necessary. 


INFILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois 
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ANO WASTE TREATMENT SINCE FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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World's Leading Manufacturers of Water Conditioning and Waste Treating Equipment 
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REFINING 





U.S.P. 2,571,116. Processes for Breaking 
Petroleum Emulsions. leGroote 
and B 1 Petr te Corporation 
l ed 

ul petre 
a certam type 


synthet 


U.S.P. 2,571,119. Process for Breaking 
Petroleum Emulsions. DeGroot 


U.S.P. 2,571,151 
enn BN H.G 


Separation of Come 
H 


McGratl 


Afeetylien Process. 
Onl ¢ any 


U.S.P. 2,571,329. 
( H. ©. Berg t 


ny 


f recycled | 
nediate mol 
the enriched 
tractionath 


dina speci 


U.S.P. 2,571,470. Continuous Determina- 
tion of Ao Mixture Compositions. 
W. B. Millig lopment 


Devel 


nt P 


resistance 
tweer oppos 
ives an indicati 
‘ in the oil. The 
hall be sufficiently 


apor pressure t 


be at 
the 


least 70 percent of the 


ring the 


pressure on 

stream ente resistance 

U.S.P. 2,571,936. Sorption “ Hydrocar- 
bons by Activated Carbon. J. A. Patter 

d J.P. Me Standard Oil 

~pment Company 


hexane 1s re 


son an ran t 
Devel 
vel 

hydrocarbor mixtt 

paraftin, 

} 


ntam 
hydrocar 
vons by activated 
arcoal 
j 


ocess are 


ames 


U.S.P. 2,572,223. Separation of Petro- 
leum-in- Water Emulsions. A. Shapir 
and A. F. ¢ \ 

Company, 


Ime 
An emu ! 


U.S.P. 2,572,425. Centrifugal Separation 
of ws Boiler Oil. G. H. Andersor 
Aktieb: Separator, Stockholm 

gree sufti 


crent f gines and gas 


turbines centrifugal treatment i 
1 te ur r conditions claimed in 


shall be 
1) are by 


ket 


U.S.P. 2,572,433. Continuous Contact Fil- 
tration. | V. Bergs and G 
c y to Socor uun 
pat Ine 
dsorbent 
activated by yuid | contact witl 
to be refined in a continuous contact fil 
tration pr 
solvent 


is reactivated by 
filtered ar 


cess washing 


dried under spe 


onditions claimed 


U.S.P. 2,572,583. Improved Liquid-Liquid 
Contacting Process Using Di(Beta- 
Cyanoethyl)-Amine. H. R. Antle to 
Phillips Petroleum ¢ 
In the of hydro 

carbon and of asp and color body 

material from their mixture another 
type of hydr« as separate products, 
mixture is d with di(beta 
cyanoethyl) iIvent 


Che extract phase btained is treated with 


ompany 
separati ft one type 
vitl 
” arbon 
this first treate 
amine as a selective s« 
a second solvent having 1 
lectivity for the one type of 
The various raffinate phases obtained are 
further treated t btain the 
lucts desired 


referential s« 
hydrocarbon 


separate d 


U.S.P. 2,572,868. Process for Resolving 
Emulsions. W. H. Kirkpatrick to Visco 
Products Company 
Emulsions of the water-in-oil type par- 


Gulf Publishing Company Publication 


ticularly petroleum emulsions, are broken 
by me ans of a water-wettable demulsifer 
formed by the condensation of an organ 
polybasic acid and an intermediate water 
yettable dehydrated acylated derivative 
of a special type of an alkanolamine ob 
tained in a particular manner 


U.S.P. 2,573,579. Fuel Composition. A. | 
Lacomble to Shell Development Com 
pany 
\ fuel composition for internal com 

bust 

traction 

0.5-6 ce 

the c« 


m engines comprises a hydrocarbon 
boiling within the gasoline 
of tetra-ethyl lead per gallon ot 
mm position, and an amount of a halo 
substitution product 
having two C atoms and at least tw« 
toms per C atom approximately 
with the tetraethyl 
Hexabromoethane is an exampk 

Iditive 


range, 


gen hydrocarbon 
halogen a 
le ad 


stoichn 


ntent 


metric 


which has scav 


U.S.P. 2,573,850. Means and Method of 
Neutralizing the Gum Accelerating 
wots of Copper in sy era Fuel. 
\ Korte to ¢ arburetor Cor 
porator 


In a hydre 


arter 


tank containing 
fuel pump 
the electrically 
the motor are 
40-50 percent Cu 
The fuel in the tank 
nductive elements 
gum 


fuel 
and a 
liquid fuel 
elements of 


carbon 
an electric motor sub 
merged in the 
nductive 
rmed of an alloy of 
and 60-50 percent Ag 
m contact witl 


s thereby 


said co 
maintained free trom 
U.S.P. 2,573,933. Stabilization of Motor 
Fuels. | Schmerling and ] A. Cheni 
cek to | Onl Products Com 
pany 
racked or olefini 
small amount of a 
piperidine. The additive 
deterioration of the 


niversal 


gasoline 
l-hydroxyphenyl 
retards oxidative 
gasoline 


contains a 


U.S.P. 2,574,434. Method for Refining Pe- 
troleum Hydrocarbons. Greentree 
and D. A. Hermanson to Socony 
Vacuum Oil Company, Ine 
A mineral oil is refined by 

less viscous, light-colored 

thereof into the pores of a 

particle-form sorbent material the 

cles of which are greater than 60 

and in which less than 30 percent of the 

total pore volume is ocupied by pores 
having radii greater than 100 angstrom 
units. The unsorbed more dark 
colored oil components are removed and 
the rich sorbent material is then heated 
to a temperature above 200° F. but below 


sorbing the 
components 
microporous 
parti 
mesh 


viscous, 
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On Transcontinental’s half-billion cfd line 


Centrifugal and 


Assigned to the job of handling 555,000,000 cfd of gas thru-put in eight 
Transcontinental Gas Pipe Line Corporation’s compressor stations are 3 
steam turbine driven Clark Single Seal Centrifugal Pipeline Compres- 
sors and 49 Clark BA-8 and HBA Gas-Engine-Driven Compressors, 


representing a total of 96,380 installed brake horsepower. 


But to Transcontinental, like numerous other gas pipe line com- 
panies, these 52 Clark units represent far more than fulfillment of 
required capacity and horsepower. Primarily, they represent proved per- 
formance, proved design features. For it was Clark that originated the 
single seal centrifugal compressor — designed specifically for gas trans- 
mission pipe line work. And it was Clark that designed the first big 


reciprocating pipe line compressor, the BA. 


In any large volume application, it only makes sense to seek recom- 
mendations from the company that builds both . . . large gas-engine- 
driven reciprocating compressors and large centrifugal pipeline compres- 
sors. That's the only way to be assured of an unbiased analysis. For each 
has its distinct advantages under certain conditions. Only Clark engi- 


neers can give you that unbiased analysis, for Clark builds both. 


pressors 
BHP, 
line at Billingsley, Alabama. 











iprocating Compressors 


pen ea 


There’s a BIG difference in... 


CLARK BROS. CO., INC. * OLEAN, N. Y. 
One of the Dresser Industries 
New York © Tulsa © Houston * Chicago * Boston * Washington ° Pittsburgh 
Los Angeles * Birmingham ®* Detroit * Salt lake City * San Francisco * Buffalo 
london © Paris * Varese, Italy © Ankara, Turkey *® Buenos Aires * Coracas, 
Venezvela © Lima, Peru * Bogota, Colombia * New Delhi, india * Rio de Janeiro 
Calgary, Alberta, Canada * Brussels, Belgium 
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ECONOMY 


AT MODERATE INITIAL COST 


100 to 4000 


HORSE POWER RANGE 


600 = GA, 750° F 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 





Patents 





that at which appreciable cracking of the 
sorbed components occurs. Thereafter, 
the sorbed heat treated l ymponents 


are solvent-extracted 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,572,321. Preparation of Fine 
Powders from Gel Materials. R. M 
Deanesly t Universal Oil Produ 

s prepared f 
oh. auch op. silies hodronel 
passing the heated hydrogel through ; 

Venturi throat or the like under con 

tions claimed in detail 

U.S.P. 2,573,245. Method of Assaying 
—_ Catalysts. C. A. Boyd and J 

schtelder t Wis nsin Alumni Re 
search Foundat 

Solid catalysts t« ie used, for example, 

il industry are evaluated for their 

tivity by exposing them to 

nd then heating them. The 

effect of the catalyst sub 

ced b 


j 
I 


vy this heating is com 
a Standard 





CRACKING AND REFORMING 





U.S.P. 2,571,342. Combination Hydrocar- 


bon tue and Cracking Proc- 
socony 


tinuous 
process 


1 adsorb 


finely divides 
material is employed and tl 
hydrocarbon charge is con 
r boiling soline contain 


U.S.P. 2,572,338. Autothermic or 
Reactor. kK. T. Hartwig and 
Haufe to Universal Oil Pr ee tke 
pany 
\ reactor for mixing and effecting higl 
mperature reactions between gaseous 

escribed, such as for 
f a hydrocar 
nce or an 


gas strean 


U.S.P. 2,572,734. Production of Carbon 


The Type UV Multistage Turbine is available in from two to ten pres- Black from High-Boiling Aromatic 
sure stages making Multistage steam economy available at moderate initial Oils or Tars. 8. R. Kramer to Phillips 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600+ ’etrol mpan)y 
ga., 750° F., condensing or non-condensing. Several governors and accessories | , - , ; 
adapt UV Turbines to practically any mechanical drive within the capacity | jjjnated to produce a fraction boiling in 


range 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM fraction. The latte 


ve 400-700 anda hi r bouling 
genated to 


produce a fraction boil in the 


operating condensing. Turbine is equipped with variable speed oil relay gov- |)". * gy Le Be 
ernor, pressure lubrication and vacuum breaker, and is in use driving a cen-  j,.j}ine rance at ) to & tanaental 


trifugal compressor for refrigeration. 


Contact your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


furnace carbor lac producing zone and 
treated there to produce a high grade car 


bon black and He, CO and CO, gases 


U.S.P. 2,573,147. Three-stage Catalytic 


IRON WORKS percent siinc-cinsel Process for the Reforming of Gasoline. 


MURRA Y ————— BURLINGTON, IOWA | zavsiincrance'are passed serially throu 
hr bodies of solid reforming catalyst 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY , Pt-containing catalysts, maintained 
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L.. S. Kassel t niversal Oil I lucts 

( ompat 

Saturated hydrocarbons boiling im the 
wi 


cum Refiner 





CHAPMAN 


Steel Valves 
Score on all 3 Points 








CHAPMAN STEEL VALVES 
have the high precision 
CHAPMAN STEEL VALVES ratings of custom-made valves 
are made exclusively from - but the economy of pro- 
. duction-line manufacture. 
quality-controlled steels de- 
veloped and produced in 
Chapman's own foundries 
under control of Chapman's 
own outstanding metal- 
lurgists. 


CHAPMAN STEEL VALVES 
are designed to equal or 
surpass — A.S.A. and 
A.P.1. Standards in all 
pressures and 
temperature 
ranges. 


Be sure to see Chapman first whenever 


you need steel valves — gate, globe, The Chapman Valve 


angle or check. As a result of Chapman's long years of M 
ANUFACTURING Y 
research and experience, they are tops in every respect. antes COMPAN 
1AN ORCHARD, MASS. 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X16 R2RSM "4691 
Type R2IR Precess Pump 


No. 01580 8 


— | 








Type R2R Process Pump 


DISASSEMBLY: The Type R2IR process OPERATING RANGE: Type RIR. Heavy 
pumps can be disassembled without dis juty process pumps are available in 
connecting the suction and discharge pip eighteen different sizes, enabling our engi 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type oupling and unbholting the and constructed for the particular work 
casing from the cradie the entire cradle to be performed 

and complete rotating element can be re Capacities: 50 to 2000 Gallons per minute 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
lischarge piping 4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


3510 i 
Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear 
ance Pump. Designed to handle 

volatile liquids 


Clome ¢ “Geanbed Centrifugal Pump 


Horizontal, Duplex, Double Acting. 
Pedestal Mounted Centrifugal! Bide Pot, Piston Type, Of! Bath 
, Power Pump 


Double Pedestal Bearing Centrif Durable Duplex Packed Piston Pat- 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED [869 
¥ DEAN BROTHERS PUMPS /NC. & 
INDIANAPOLIS /woO. 


327 W Tenn $7 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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at 750-1000° F. The first catalyst body 1s 
maintained under adiabatic conditions at 
low temperatures and hydrocarbons are 
passed at high space rates. Deleterious 
carbon forming constituents are removed 
in this zone from the hydrocarbons with 
out substantial reforming ocurring. In the 
second catalyst body, which is radiantly 
heated, the hydrocarbons are subjected to 
endothermic aromatization. In the third 
catalyst body the hydrocarbons are sub 
jected to hydrocracking under adiabatic 
conditions. The three catalyst bodies may 
have the same composition 


U.S.P. 2,573,481. Conversion of Hydro- 
carbons in the Presence of Cracking 
Catalyst Containing Barium Peroxide. 
L.. E. Olson to Sinclair Refining Com 
pany 
Higher boiling hydrocarbon oils are 

cracked in the presence of a cracking 
catalyst containing barium peroxide im 
intimate admixture, Gasoline is produced 
The catalyst is regenerated by hydr« 
genation of the deposited carbon and 
tarry constituents witl subsequent cool 
ing of the catalyst in an oxygen-contain 
ing gas stream to reconvert the BaO to 
barium peroxide 





ALKYLATION 





U.S.P. 2,572,019. Catalytic Process for 
Alkylating Aromatic Compounds 
Using a Metal Molybdite Catalyst. I 
S. Fawcett and B. W. Howk to E. I 
du Pont de Nemours & Company 
An aromatic hydrocarbon compound ts 

reacted with an olefin at a temperature ot 

00-350° C. in the presence of a molybdite 
of a metal whose ions are soluble in ex 
cess aqueous ammonia, such as Ni or Cu 


U.S.P. 2,574,006. Method of Recovering 
Hydrogen Fluoride in an Alkylation 
Process. J. G. Allen to Phillips Petro 
leur Company 
Details are clanmed for the regeneration 

and recovery of HF employed as a cata 

lyst in the alkylation of paraffins wit! 


lefins 





POLYMERIZATION 
AND CONVERSION 





U.S.P. 2,571,262. Method of Hydrocarbon 
Conversion Utilizing Friedel-Crafts 
Catalysts. |.W. Latchum, Jr, to Phil 
lips Petroleum ( ompary 
In the catalytic conversion of hydrocat 

bons in the presence of a Friedel-Crafts 
type catalyst complex, —— measures 
are provided tor the o— ation of the 
used catalyst by means of a rmex of filter 
ing packing material, ar ‘ for the reuse 


such catalyst 


U.S.P. 2,571,354. Polymerization of 
Monoalkylethylenes. C. M. Fontana t 
Socony-Vacuum Oil Company, In« 
Details are claimed of a process for the 
olymerization of monoalkylethylenes i 
the presence a solution of AlBrs j 
promoter in a suitable solvent 
temperatures and low concentration 


litions 


U.S.P. 2,571,953. Manufacture of Hydro- 
gen. J. H. Shapleigh to Hercules Pow 
der Company 
\ gaseous mixture of steam and hydr 


arbor S passe | ver a catalytic body 


Petroleum Refiner 





WHENEVER YOU SEE 


furnaces like these, you can be sure 


»y’re PETRO-CHEM ISO-FLOW design 





More th&g 935 are in operation throughout the 


world in th&petroleum, chemical and allied 


“ 
industries... oball processes and for any 


duty, pressure, temperature and efficiency 
... and all Petro-Chem Iso-Flow furnaces 


are pre-eminently satisfactory. 
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S Reasons 
Sus .OIN Gy Traps 


Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
Anum-Metl Valve and Seat—guaranteed 
leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 42” to 242”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68-R describes inverted, open bucket 
and other types of STRONG traps. Write today. 


*Trade Mark Reg. U. S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 


&® = 1392 WEST 3rd Street —_ 
eas Cleveland 13, Ohio eg Trade Mark 
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maintained at a temperature of 1100 
2400° F. The catalytic body comprises a 
dehydrogenation catalyst, such as Ni, in 
association with a calcined natural min 
eral carrier, of which at least 80 percent 
is alumina and iron oxide and the re 
mainder is completely composed of silica 
[his carrier shall be free from materials 
vitrifiable at temperatures below 2400° F 
Hydrogen is produced 


U.S.P. 2,572,185. Copolymers of Sulfur 
Dioxide and Styrene. H. |). Noether 
and E. P. Irany to Celanese Corpora 
tion of America 
Styrene and SO, are copolymerized 

without any additions at a temperature 

below &5° ¢ 


U.S.P. 2.572,572. Ar-Cyclohexylstyrene 
and Polymer Thereot. 1). IT. Mowry 
and R. B. Seymour to Monsant 
Chemical Company 
\ mixture ft ar-cyclohexylstyrene 

styrene is heated under polymeriz 


nditions 


U.S.P. 2,572,595. Dehydrofluorination 
Process. G. N. Cade to Phillips Petro 
mm Company 
rated hydrocarbon material ¢ 
‘ saturated fluorine 
ganic compound 
through a body 
finely divided metal catalysts Za, Mg, 
Cu, Pb, or Al in a fluidized condition at 
temperature f 150-350" | The HI 
thereby liberated is immediately sepa 
rated trom the hydrocarbon vapors by 
passing the effluent vapors through a 
fluidized body of activated carbon 


U.S.P. 2,572,664. Manufacture of Acety- 
lene. S. P. Robinson to Phillips Petro 
leum Company 
Details are claimed of a process to 

ducing acetylene from a fuel gas, e.g., 
l and air which are heated by 
ta moving bed of hot pebbles 

U.S.P. 2,572,701. Preparation of Cumene. 
B. B. Corson and W. M. Kutz to Kop 
pers Company, Inc 
\ mixture of propylene and benzene ts 

contacted at a temperature of 20-80" ( 

with aqueous H.SO, of 80-96 percent con 
centration at an hourly rate of at least 
twice as much acid (by weight) as the 
weight of the organic mixture and sub 
stantially one part by weight of propylene 
of this mixture to 18 parts of the acid 

Cumene tained as the preferred re 

act Tl 

U.S.P. 2,572,724. Propylene Tetramer 
Production. G. P. Hinds, J W. K 
Meerbott and G. J. Reno t ) Shell De 
velopment Company 
Normally gaseous hydrocarbons com 

prising propylene are treated in the pres 
ence of a polymerization catalyst under 
polymerizing conditions in a process par 
ticulars of which are claimed. Propylene 
polymers with 12 C atoms are obtained 
as the main product 


U.S.P. 2,572,758. Method and Apparatus 
for Converting and Quenching Hydro- 
carbons. D. J. Quigg and C. EF nes 
to Phillips Petroleum Company 
Details are claimed of a method and an 

apparatus for reacting fluids particularly 

hydrocarbons to be thermally converted, 
in the presence of hot particulate solids, 
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SAXTON’S 
SECRET 
WEAPON... 


Gr 


WAT Chlorinator Installaticn at Saxton Station 


A We&T CHLORINATOR 


In winning their battle against condenser slime at the Saxton 
Generating Station, Pennsylvania Electric Company, in their com- 
pany publication, called the Wallace & Tiernan Chlorinator their 
“Secret Weapon.” 

Here’s what happened before chlorine was tried. Experience 
showed even a small accuniulation of slime caused a one inch loss 
in condenser vacuum — equivalent to a five to ten per cent reduc- 
tion in plant efficiency. Frequent mechanical cleaning — expensive 
and disagreeable — still left a thin layer of slime. Cleaning com- 
pounds involving acids and alkalis were found an unsatisfactory 
answer to the problem. 

Then Chlorine was tried! 
consumption could be decreased by about $75 per day. 
chlorine without special equipment proved both expensive and 
resulted either in insuffi- 


Preliminary tests indicated that coal 
But, feeding 


dangerous. A slight variation in feed rates 
cient treatment or excessive chemical costs. 

As a result of these tests, a Wallace & Tiernan Automatic 
Chlorinator was installed at Saxton in May 1949. This precision 
chlorinator made possible reduced coal consumption and virtual 
elimination of mechanical tube cleaning — the reasons why 
W&T Chlorinator is Saxton’s “Secret Weapon.” 

Hundreds of power plants have had benefits similar to those at 
the Saxton Station 
vour nearest W&T 


problems, contact 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Belleville 9, New Jersey + Represented in Principal Cities 
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For information on how you can solve your slime 
Representative or write to: 


and for quencl 
\ portion ot 
solids ot 


such as heated pebbles, 
ing the reaction products 
the heat exchange particulate 
different temperatures is employed as 
the quenching accumulation 
of carbon in the 


means The 
upper portion of the 
inhibited by this 


action chamber is 


method 


U.S.P. 2,753,341. Production of Ethylene. 
L.. Kniel to The Lummus Company 
Ethylene is recovered from a normally 

xture of hydrocarbons includ 

vdrogen by means of a largely 
ption oil, De 


“ascous m 


: carbon absor 
of the process are claimed 
U.S.P. a 747. pobtte oe Appa- 
ratus. | Wel hillips Petre 
i pablite Kontos 


in Ving bed 


laimed which util 


heated pebbles 


U.S.P. 2,573,906. Multistage qa 
Conversion of Bhumineus Solids. ( 
A i t ( ersal Oil Pr aS 


ltrom se lid 
ng natural 
is material 
hea-alumina 
catalytic ac 
ral content 
listilling 
ring the 


U.S.P. 2,574,020. Shortstopping an Emul- 
sion Polymerization Reaction with 
Alkyl Polysulfide. WW. W 
Phillips Petroleum Compa 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U 4 P. 2,571,160. Oxo Synthesis Process. 
Parker and G. O. Hillard, Jr., t 

ment ( mipany 

synthesis 


soe 1 Onl Develop 
Details are claimed of an ox 
process for the treatment lefins witl 
CO and H ich process overt 
l | he forma 


mes the 


atalysts 


Process for the Hydro- 
Sellers to 


U.S.P. 2,572,061 
genation of Coal. | B 
Texa Development Corporation 

f a process for the 

the tormation 


Details are claimed « 
hydrogenation of coal f 


ot liquid hydrocarbons 


U.S.P. 2,572,633. Prevention of Solid De- 
posits in Fischer-Tropsch Plant Lines. 
Ww. ¢ Lanning t Phillips Petroleum 


t a Fischer 
in the 


parts 
Vax removed 
trom a Fischer 
vented by adding 





ENDURO is your “High-Test Metat 


Heat-Resisting Steels keeps refineries ‘on 
stream,” extends equipment life, cuts 
downtime for repair or replacement, and 
conserves other critical materials. 





High in strength-to-weight ratio... 
High in its resistance to effects of heat 
and pressure .. . High in resistance to 
fatigue . . . High in resistance to rust 
and ne ad Republic ENDURO Republic metallurgists are ready to help 
Stainless Steel is literally the “high-test you apply the many available ENDURO 
metal for refinery use. analyses to best advantage. Just write: 


What's more, it is easy to clean and to 

keep clean. Its smooth, pore-free surface REPUBLIC STEEL CORPORATION 

discourages coking and fouling. Alloy Steel Division + Massillon, Ohio 
nats GENERAL OFFICES © CLEVELAND 1, OHIO 

Building with ENDURO Stainless and Export Dept.: Chrysler Building, New York 17, N. Y. 


SCRAPPY SAYS 





Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tubes 
1s] 
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a normally liquid hydrocarbon to the re 
generation effluent gas which will form a 
‘nm the cool parts 


~ solution with the wax pi t 
: the system 
% U.S.P. 2,573,185. Separation of Oxygen- 
: Containing Compounds. J. S. Cromeans 
To SOLVE YOUR PROBLEMS a to Phillips Petroleum Company 
Details are claimed of a process! 
resolutior fan aqueou pl prodt 
the catalytic t 
mixture 
sddit 


U.S.P. 2,573,559. Method for Replacing 
Deactivated Hydrocarbon Synthesis 
Catalyst — Fresh —— \.H 
Friedmat , 





“ut TANK SUCTION HEATER INSTALLATION 


FLANGE 
] { wast The shell is open at the inside end. 
ra The oil moves across the heating tubes 
al os it passes through the shell to the 


a \ suction tside the tank. 

CONDENSATE OUTLET On OuTLET- 
In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 
are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS U.S.P. 2,573,795. Hydrocarbon ‘Synthesis 
sP 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not Process. M .( 





Being Withdrawn From The Tank. necessary. 4. CO/H 
(Thus radiation losses resulting from ' sit 
heating entire tank contents are @ All Piping Connections And Gas- 

eliminated.) kets Are Outside The Tank. 


@ Overall Steam Consumption And § ¢ y_tube Design Permits Free Ex- 
Heating Costs Are Held To A pansion And Contraction Of 
Minimum. Tube Bundle. Either high or low 

@ Heater Tube Bundle Can Be With- pressure steam can be used as the 
drawn For Inspection And Clean- heating medium. 





Prompt Shipments! 


ne ree geese wage U.S.P. 2,57 4,355. Hydrogenation Process 
of tubing and pipe W M Smit tandar Devel 
enable us to make ment Compat 

quick deliveries to } } 
meet your immedi- 

ate requirements gen at cley 
sures in the pr 


Write for Descrip- j } 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES ena eteet lyst chemically 


WITH PARACOIL TANK SUCTION HEATERS might egh nage be 


compounds are reduced 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate = = F — oy . 

Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight —_— 

Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
© minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 

” a DESULFURIZATION 


& N G | N £ + R i N Cy U.S.P. 2,572,301. Prevention of Corrosion 
in Process of Extracting Mercaptans. 
R \ Baker to Socony-Vacuum (1 

DAVIS CORPORATION | |”. 
| In the regeneration of a strong aqueous 


| 
ntaining dissolved petre 


1060 East Grand Street, ELIZABETH 4, NEW JERSEY | *kali solution Leones yin gp 


|} leum mercaptans, 


30 Rockefeller Plaza, NEW YORK 20, N.Y. faces during the heating of the solution 
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PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


t} 


ox! Rigid Stem 
(sh Dial Thermometer 


| | ’ 

\ Rigid stem tapered bulb, inter- 

1h] changeable with standard industrial 
| thermometer separable socket 
7 


if 





Wall Mounted 
Dial Thermometer 


Wall mounted dial thermometer 
with flexible connecting armor. 
Case adjustable to easy 
reading position. 





— 


wk tT 


Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor. 


All three types have 
a full 41/2” dial Face 


T 
a priennatnienetsien 


7 





for accuracy: Mercury actuated . . . Fully Compensated by Invar Stem can be placed at any 
Compensation. Guaranteed Accurate 1 scale division. angle and case can be rotated 
for angularity: Can be adjusted to most readable position at to any readable position. 

any angle desired. 

for readability: Bold Black Numbers... 11” of scale Reading 

Dial face can always be placed in easiest readable position. 

for interchangeability: Always specify “PALMER” Separable 

sockets as they are interchangeable for Dial or Industrial type 


Thermometers. 


THERMOMETERS, INC. 

Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 
Recording and Dial Thermometers For details on the New Palmer 
2515 NORWOOD AVE., CINCINNATI 12, 0. oe ites Oe 
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for evaporating the mercaptans 1s im 
hibited by the addition of 0.1-1.0 percent 
by weight of alkali-metal phosphate 


U.S.P. 2,572,519. Sweetening Process. H 
A. Ricards, Jr. and J. W. Ryder t 
Standard Oil Development Company 
Hydrocarbon mixtures containing met 

captan compounds are contacted first 

with a relatively weak caustic solution of 

0.7-7 percent concentration to extract 

agents which increase the solubility of 

mercaptans in caustic. After separation of 
this solution, the hydrocarbons are con 

tacted with a caustic solution of 12-15 

percent concentration and, after removal 

of the latter, with a caustic solution of a 

concentration about 1-3 percent lower 

than that t higher concentration em 

ployed in the second stage. At least a 

portion of the caustic removed from the 

initial stage and containing agents u 

creasing the solubility of mercaptans is 

added to the third stage of treatment 


U.S.P. 2,573,726. Catalytic Desulphuriza- 
tion of Naphthas. F. W. B. Porter and 
F. R. G. Green to Anglo-Iranian Oil 
Company, Ltd 


Typico! installation of Hardinge Rectangular Clarifiers in oil refinery installation for treatment 
of waste water, These clorifiers remove oil and sludge from the woter 


Details are claimed of a continuous 


process for the desulfurization of a sulfur 
and naphthene-containing hydrocarbon 
oil, such as a straight-run naphtha, in the 


presence of a dehydrogenation-hydro 
t immune to sulfur pois 


30 MILLION GALLONS OF OIL 8:28" sssosSGn 


U.S.P. 2,574,070. Purification of Sub- 


REFINERY WASTE WATER DAILY stances by Microbial Action. R. | 
Strawinski t Texaco Development 


{ rporatior 


Complex sulfur « mpounds in petre 


. , . , leum hydrocarbons are converted t 
A recent installation of Hardinge Rectangular Clarifiers, for readily removable products by subjecting 
} } 


the hydrocarbo inder metabolizing 


conditions t he action of species of the 

separating oil from the refinery waste water, handles 20,800 bacteria Pseudomouas, Alcaligenes 
Bacillus. The resulti products are sub 
. eine oun jected to t 101 sulfate-reducin 
gallons per minute—nearly 30 million gallons a day. The bacteria of pecies Vibrio desulfur 
! ! 1 Vibri thermode 


Desulfovibri 
skimmers remove 35 gallons per minute of oil from the 


A vale Standa ) Develor 


U.S.P. 2,574,122. Sweetening Process. | 
\W > lag ; ed 


water surface or more than 50,000 gallons per day. ment Compat 
Mercapt ‘ 
m petr 1 lb 1 nt range 
e R > g . ¢} . with 
This installation, occupying more than 2 acres, employs ay LF é 1 with 3 
: ’ caust ution ntaini an alkyl phe 
nol and derived 
Stic extract 


five Hardinge units. Thousands of dollars were saved on this a ae os 
) ermally cracked ri role 
$20-700° | 


all because inge equipment could be used with 

installation because Hardinge equipment could be us¢ USP. 2574446. Catalytic Desuiferies- 
tion of Kerosene and White Spirits. 

existing settling tanks eh he a ee 


a ae a ce > 


COMPANY, INCORPORATED U.S.P. 2,574,446. Catalytic Desulfuriza- 
tion of Gas Oil-Kerosene Mixtures. I’ 


Docksey and F. W. B. Porter to Anglo 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works Iranian Oil Company, Ltd 


NEW YORK 17 © SAN FRANCISCO II © CHICAGO 6 © HIBBING, MINN. @ TORONTO T | ...\. *{raisht run sullur-and-naphthene 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. « nixtur aterial boiling within the 
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Success Stories 
from ALOYCO’S 
Corrosion Clinic 


THE CORROSIVE: Asphalt resin. 
THE APPLICATION: Sampling high- 
temperature, high-viscosity asphalt résin 
in processing of lubricating oil. 

THE PLACE: A large oil refinery. 
THE PROBLEM: Standard cast iron 
gate valves, traced with a 150 psi steam 
coil, did not provide uniform heating, 
which gave trouble in sampling. They 
became loaded with asphalt, which 
caused them to stick. When finally 
opened, a solid slug of asphalt would 
come through. 

THE SOLUTION: ALOYCO fully jack- 
eted gate valves. Valve body and bonnet 
jackets are connected to 150 psi steam 
and valves are completely lagged. 


Steam-jacketed ALOYCO valve insures free- 
flowing asphalt resin somple. 


THE RESULTS: ALOYCO valves have 
been in service since 1948, and are used 
daily for sampling. Since valve is heated 
uniformly in body and bonnet, the asphalt 
flows freely and sticking is eliminated. 
THE BACKGROUND: The ALOYCO 
Corrosion Clinic offers aid on all sorts 
of problems—not just corrosion. If the 
service is one that should be handled by 
a corrosion-resistant valve, the problem 
—whether it be corrosion, contamina- 
tion, discoloration, temperature extremes 
‘ or proper application—is one for the 
Fide Clinic. 
Among all valve manufacturers, 
ALOYCO is the /argest specializing in 
high alloy valves. We make more corro- 
L cs | st y (1) n g ee r sion-resistant valves than anybody else. 
Cut valve costs. Put your problem up 
to ALOYCO’S Corrosion Clinic. 


* oe 
STEEL PRO be . 
in corresive 1203 West Elacboth Oremus, Lindon. BI 


s service 
,— Longer Lasting 


seco / qLOYGO VALVES 
sede ed machine shop facilities set up for high {s* in Corrosive Service 


C. casting and machining practices dictated by the diffi- 
cult characteristics of the alloys required for corrosive 
services. 








... NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 


and resistance to vibration. Extra durability is built into this insulation. 


In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 
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gas oil range and material boiling within 
the kerosene range is continuously 
treated in a manner similar to that of 


U.S.P. 2,574,445 


U.S.P. 2,574,447. Catalytic Desulfuriza- 
tion of Petroleum Hydrocarbons. F. \\ 
B. Porter to Anglo-Iranian Oil Com 
pany. Ltd 
A sulfur-and naphthene-containing pe 

troleum distillate boiling above 375° C. is 

continuously treated in vapor form im a 

manner similar to that of U.S.P. 2,574,445 


U.S.P. 2,574,448. Catalytic De 
tion of Gas Oil. P. Docksey a 
B. Porter to Anglo-lIranian Oil Com 
vany, Ltd 
A process 

574,445 is 
nuous hvdr 


sulfuriza- 
nd F. W 


a eas 


U.S.P. 2,574,449. Process of Catalytic De- 
sulfurization of Naphthenic Petroleum 
Hydrocarbons Followed by Catalytic 
Cracking. H. T. Lorne and F. W. B 


rter t Anglo-Iranian Oil Company, 


d-t1 1e-containing feed 
line range 1s 

i manner 

2,574,445. The 
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ts are ob 


U.S.P. 2,574,450. Desulfurization of Hy- 
drocarbon Extracts. F. W. B. Porter 
and R. P. Northcott to Anglo-lranian 
Onl Company, Ltd 
\ sulfur-and-naphthene-containing aro 

matic extract of hydrocarbon oil is sub- 

jected t a hvdrocatlytic process self 
supporting with respect to the hydrogen 


related to that of USP 


U.S.P. 2,574,451. Catalytic Desulfuriza- 
tion of Petroleum Hydrocarbons. F. W 
Bh. Porter and R urdy t Ang! 

an Oil Company, Ltd 





HEAVY OILS AND WAXES 








Write for new heat insulation Engineering & Specificati Deta M 


Mundet Cork Corporation 


insulation Division, 7309 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices ore located in these cities: 
ATLANTA DALLAS 10 JACKSONVILLE 6, FLA. NEW ORLEANS 16 
399-4) Elizebeth &., OE 40! Second Ave. 900 E. Bey St 315-25 W. Freat St. 
BALTIMORE 30 DETROIT 21 KANSAS CITY 7, MO. NEW YORK I7 
O12 Bettery Ave. 1440) Prowse Ave. 1401 St. Lewis Ave. 13) Medien Ave. 
BOSTON WOUSTON 1 RMOXVILLE PHILADELPHIA 39 
57 Regent St. H. Cambridge 40 Commerce and Palmer Sts 122) Grand Ave 856 M. 48rm St. 
CHARLOTTE 3, &. C. INDIANAPOLIS 4 LOS ANGELES ST. Lows © 
507 4. Coder Se 15 E. Washington St (Moywoed) 6116 Wolker Ave. 3176 Brannon Ave. 


COMCINMATI 2 In Conedo SAN FRANCISCO 7 
427 Wet oh & Mundet Cort & Insulotion, Lid., 35 Booth Ave, Terente 440 Brennen St. 


INSULATION FOR HIGH & LOW TEMPERATURE 





U.S.P. 2,571,092. 4-Amino Cardanol as an 
Antioxidant for Mineral Hydrocarbon 
Oil. D. Wasserman and S. Caplan t 
The Harvel Corporatior 
\ mineral hvdrocarbon oil contains one 

part i 4-amu cardanol dissolved in 

1000-10,000 parts of the oil. The additive 


vorks as an antioxidant 


U.S.P. 2,571,332. Thiophenethiol-Phos- 
phorus Halide Reaction Products in 
Lubricating Compositions. |. W 
Brooks to Socony-Vacuum Oil Com- 
pany, Inc 
A mineral lubricating oil contains a 


duct ob- 
tained by reacting 1-3 m« of a thio- 
phenethiol with one mol of a phosphorus 


yf 15-150° C, The 


small porportion of a reaction | 
, 
Is 


halide at a temperature 


Petroleum Refiner ol. 31, No. 1 





How The Dempster-Dumpster System Cuts Cost of 
Equipment... Eliminates Re-Handling of Materials! 


Materials. 


You can eliminate large investments in trucks, reduce 
the cost of gas, oil and maintenance . . . avoid time 
lost by loading crews while trucks make haul. . . and 
eliminate re-handling of materials by installing the 


Dempster-Dumpster System! 


C + 
' 
| 
In the first place, three to five conventional dump S> 
trucks with crews cannot possibly do as efficient 
and economical a job as one _ truck-mounted 
Dempster-Dumpster with only one man, the driver. 
Dempster-Dumpster Containers are spotted at con- 
venient accumulation points inside and outside your : 
plant. The driver and his Dempster-Dumpster are 


constantly on the move servicing one loaded con- 


One Truck-Mounted Dempster-Dumpster 
Picks Up, Hauls and Dumps Scores of Pre- 
Loaded Containers, One After Another, Re- 
gardless of Size or Design for Handling Liquid, 
Solid, Trash, Dust, Light, Heavy or Bulky 


tainer after another. The Model LFW Dempster- 
Dumpster illustrated above handles containers up to 
12 cu. yd. capacity. Containers up to 21 cu. yds 
are available for use with our Type ARLF and 
Type DTLF Dempster-Dumpsters. Your Dempster- 
Dumpster and driver may be handling liquids on 
one haul, solids on another, waste materials on an- 
other, etc. The Dempster-Dumpster driver can 
pick up a load, put it in carrying position and dump 


it in 24% minutes! 


Without question, the Dempster-Dumpster System 

is the most economical and most efficient method of 

plant materials handling by truck yet devised! Write ; 
today for complete information. Manufactured ex- 

clusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 512 Dempster Bidg., Knoxville 17, Tennessee 
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U.S.P. 2,571,333. Thiophenethiols-Phos- 
phorus Halide Reaction Products. | 
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U.S.P. 2,571,956. Cleaning Composition 
for Removing Asphaltic Coatings. |. ‘ 


™ Ni Standard Oil Develoy 


ving asphalts 


$5 percent by 


ocarbor 


150 I 


Avtomatic , , oP ale ein tp 
Airline tion, at ven percent of hydrophobic 
Lubricator sodium pett u ionate ¥§ 400-500 


U.S.P. 2,572,000. Additives for Hydro- 
carbon Oils. |. PD. Bartleson to The 
Standard Oil Company i Ohi 

bricating 

acddlitiy 


Electric Buffing ) 
Tube Motor ft 1 sludge format in service 
Expansion 
Contrel U.S.P. 2,572,557. Mineral Oil Com 
S.P. 2,572,557. posi- 
AIRETOOL is headquarters tions Containing the Reaction Product 
for the RIGHT tools for of Polystyrene and an Alkyl Ester of 
an Unsaturated Acid. I. M. Butler 
fast efficient tube clean- Monsanto Che " 
ing and tube expanding 


. maintenance. For com- 
There's an 
AIRETOOL Tube plete refinery catalog 
Cleaner and write The AIRETOOL Mfg 
Tube Expander Co.. 3363. Center $1 
for Every 
Type of Tubular Springfield, Ohio 
Construction 
BRANCH 
OFFICES: 
an? kt New York U.S.P. 2,572,558. Mineral Oil Containing 
see Ove AT R I | a 0 t Philadelphia Alk lated Polystyrene. |. M. Butler t 
CATALOG | 4 4 ng: P Momans soak , 
Chicago sa Chemical Company 
yam : SA MANUFACTURING COMPANY Tulsa e subject of this patent is closely re 
’ >Ss77 S57 \ 


= ' Baton Rouge ted to that of 2,572 
REFINERY CATALOG a . nein ean —_- propylated polystyrene of special ps 
thes is here emy ved as the additive 


U.S.P. 2,572,866. Method of Improving 
Lubricating Oil by Adsorption on 
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— HOW MUCH ARE ~ 
SLIPPING “ACCIDENTS COSTING YOU? 


ACCIDENT REPORT 


Cause of er 
mon fo bpe" my fo 


$ yp Soe 


Flor 


There's an easy, economical way to end 
slipping accidents that steal man-hours 
and drag production down. Put positive 
non-slip protection in your plant with 
exclusive A.W. Avcrip Abrasive Rolled 
Steel Floor Plate 


NON-SLIP—EVEN ON STEEP INCLINES! 


ALGRIP is made by rolling tough abrasive 
grain (the same kind used in grinding 
wheels) uniformly as an integral part of 
the steel plate’s upper portion. When 
you walk on Avcrip, hundreds of tiny 
safety brakes grip your feet at every 
step. Result: It's virtually impossible to 
slip—even on steep inclines 


WEAR WON'T WEAR OUT ITS SAFETY! 


Accrip’s safety isn't merely a surface 
treatment. Note the even distribution 
and depth of the abrasive grain. As the 
surface wears, new particles are exposed, 
so ALcrip keeps its non-slip qualities for 
a lifetime. It needs no maintenance. 
Rolled steel makes it stronger than other 
abrasive floorings. It withstands hard 
blows and heavy loads without cracking 
or breaking. And thinner sections can be 
used without reducing load carrying 
capacity 


Get Full Details of ALGRIP Today 


Our new Booklet A-18 gives complete technical details, 
suggests uses. Write for your free copy. [t may save you 


countless hours and dollars! 


ABRASIVE ROLLED 


A. ¥ 4 LGR | Pp STEEL FLOOR PLATE 
ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. 


‘) Other products: PERMACLAD Stoiniess Clad Steel A. W. SUPER- 
DIAMOND Floor Plote © Plates © Sheet © Strip © (Alloy and 
Special Grades) 

Over 125 years of iron and steel making experience 
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Silica Gel. I. P. Jones to Standard Oil 

Development Company 

Lubricating oil diluted with a paraffin 
having 3-10 C atoms and boiling in the 
range of 100-300° F., such as n-heptane, 
is adsorbed on silica gel. The enriched 
silica gel is then washed with said paraffin 
to desorb paraffinic and naphthenic con 
stituents of high viscosity. The desorbed 
materials are then fractionated to recover 
high viscosity index constituents and the 
paraffins which are recycled to the silica 
gel for regenerating it. High quality lu- 
bricating oils are obtained 


U.S.P. 2,573,294. Method of Stabilizing 

Hydrocarbons and Reagents Therefor. 

J. Ackerman, Jr., and C. W. Moberly to 
Phillips Petro leum ( ompany 

t t t stabilized igainst 

ddition of a small 
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xydul 


U.S.P. 2,573,422. Wax Composition and 
Preparation Tharect. J. J. Fis! 
(hemuical Corporati 
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anic substances 


U.S.P. 2,573,423. Wax Products 
Preparation Thereof. |. J. Fish t 


U.S.P. 2,573,568. Lubricant Composition 
Containing Dialkyl Trihaloalkane 
Phosphonate as an Extreme Pressure 
Agent. 1). Harman and R. FE. Thorpe 
‘ Shell ] n 


U.S.P. 2,574,331. Hydrogenation of Un- 
stable Petroleum Wax. W. T. Knox, 
Ir., to Standard Oil Development Com 
pany 
Unstable petroleum wax is_ hydro- 
genated in the liquid phase over a catalyst 
consisting of Pt or Pd incorporated with 
alumina having ultramicroscopic pores. A 
temperature of 400° F., a pressure be- 
tween atmospheric and 300 psig., a hydro- 
genation feed rate of 100-200 cubic feet 
per rrel, and a wax feed rate of 0.5-2 
Hr. are employed 





PETROCHEMICALS 





U.S.P. 2,571,099. Process for Hydro- 
cyanation of Conjugated Diolefinic 


Compounds. P. Arthur, Jr., and B. ¢ 
Pratt to E. 1. du Pont de Nemours & 


Company 
Conjugated diolefins are reacted with 
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TO SAVE SPACE 
TO SAVE TIME 
TO SAVE MONEY 
TO SAVE TROUBLE 
it pays to use 


. er 
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Here are a few reasons why Ingersoll-Rand 
wet-pit pumps have proved so successful. 
Their compact vertical design saves floor 
space—minimizes foundation requirements 
~reduces installation time—eliminates suc- 
tion piping. Submerged suction and inher- 
ent self-priming eliminate the need for 
auxiliary priming equipment. There's only 
one stuffing box—easily accessible for in- 
spection and maintenance. Impeller clear- 
ances can be readily adjusted from floor 
level by an adjusting nut at the hollow shaft 


motor coupling. 


| PUMPS 


Class APH- and APK pumps are vertical, 
turbine-type units particularly applicable to 
cooling tower, bulk liquid transfer and de- 
watering services. Class APM and APS 
units are propeller pumps used for large 
capacity circulating services where high 
heads are not required. 

e-~<6 e 

SEND FOR YOUR FREE COPY of Bulletin 7228, 
describing APH-APK pumps to 15,000 gpm 
and 250 psi, or Bulletin 7209 for APM-APS 
pumps to 100,000 gpm at low heads. There's 


no obligation, of course 





Perfect Column Alignment 


This huge double-ended horizontal 
boring mill—the only machine of its 
type in use by any pump manufac- 
turer — enables Ingersoll-Rand to 
achieve perfect concentricity and 
parallelism of all faced and flanged 
joints—an important factor in avoid- 
ing strain or distortion of the driving 
shaft on deep column pumps. 











Gi Ingersoll-Rand .......... 


11 Broadway, New York 4, N. Y. 


CONDENSERS © PUMPS © COMPRESSORS 


January, 1952 


ROCK DRILLS © AIR & ELECTRIC TOOLS 
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CLASS APH-APK 
CLASS APM-APS 
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U.S.P. 2,573,675. Process for the Sulfona- 
tion of Alkyl Aromatic Hydrocarbons. 
H. S. Bloch and H. f Mammen t 
Universal Oil Products ¢ 
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Speciolized 


Heat Exchangers 


Cooling Towers 





Only Thorough Engineering 
and Adequate Sizing Can 
Give You Pritchard Quality! 


\ 
New ranked Type “B” QUINTAIR™ 


Air Cooled 
Heat Exchanger 











Pritchard quality means a lot when it comes to selecting air cooled 
heat exchangers. Take Pritchard's Type ‘‘B’’ Quintair’ for example 
All parts requiring attention are readily accessible and easily serviced 
Thoroughly engineered for long life and operating economy—adequately 
sized for top performance under the most exacting conditions—the 
Pritchard Type “‘B"’ Quintair® can handle one or several different heat 
loads in a single compact unit. Whatever your cooling problem, it 
will pay you to investigate the Pritchard Type ‘‘B’’ Air Cooled Heat 


Exchanger. Write today for full information. 


“Registered Trade Nome 





QUALITY 


sr. Pritchard «co™= 


EQUIPMENT DIVISION 


Dept. No. 188 908 Grand Ave., Kansas City 6, Mo 
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Latest Du Pont Motor 
Gasoline Survey Due 
Week of January 21st 


The January 1952 edition of Du 
Pont’s Quarterly Motor Gasoline 
Survey—which reflects nationwide 
trends in gasoline octane numbers 

will start arriving at refiners’ of- 
fices on January 21. With this edi- 
tion the survey begins its third 
full year of continuous publica- 
tion. 

With octane numbers frequently 
discussed by the press, and public 
awareness of gasoline quality run- 
ning high, this issue of the survey 
is of particular interest. 

Refiners have found the Du Pont 
Gasoline Survey of outstanding 
value in indicating competitive 
standings. Many use it also as a 
sales planning aid 











Du Pont-Designed Metal-Flex 
TEL Unloading Lines Eliminate 
Many Unloading Problems 


Users of Metal-Flex unloading instal- 
lations designed by Du Pont report that 
they find many advantages which sim- 
plify TEL tank car unloading opera- 
tions, improve safety and cut labor 
costs. 

Flexibility, for example, eliminates 
the need for exact positioning of tank 
cars. This means that one man alone 
can connect or disconnect the cars. Be 
cause older stvle unloading lines had a 
tendency to bind, they frequently re- 
quired two men for this operation. 

Flexibility is especially important 
too, under snow and sleet conditions. 
Here the Metal-Flex installation is eas- 
ier to manage than other types of un- 
loading lines. 

Safety is improved because leaks re- 
sulting from stresses are eliminated by 
the flexible hose and boom arrange- 
ment, which also eliminates repacking 
and the attendant hazards and expenses 
involved. For more information on the 
advantages and construction details of 
Metal-Flex unloading lines, contact 
your Du Pont representative. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 





Du Pont Provides Complete 
Laboratory Technical Service 
to Meet Specific Refinery Needs 


Five fully-equipped Du Pont District Laboratories 
help refiners in economical use of additives 


Whatever your additives problem, technical assistance is always close at 
hand. Five Du Pont Petroleum Chemicals Division District Laboratories are 
specially set up for this work. These are conveniently located in El Monte, 
California; Houston, Texas; Tulsa, Oklahoma; Chicago, Illinois and Wil- 
mington, Delaware. Each is fully equipped to do any required type of testing 
on motor gasolines. All are happy to be your host if you are in the vicinity. 


View of the West Coast District Laboratory inspection sec- 
tion which houses gasoline and light oils test equipment. 





New Petroleum Chemicals 


District Manager Appointments 


ALFRED R. Mu tis has been transferred 
to New York City as Eastern District 
Manager of the Du Pont Petroleum 
Chemicals Division to fill the vacancy 
created by the promotion of Charles 
Wirth III to Wholesale Sales Manager 
of the Du Pont “Kinetic” Chemicals 
Division. Mullis was formerly located 
in Houston, Texas, as manager of the 
Gulf Coast District. 

Charles D. Towery, former manager 
of the Mid-Continent District, takes 
over as Gulf Coast District Manager 
and Robert M. Glover has been pro- 
moted to District Manager in charge of 
the Mid-Continent District with offices 
in Tulsa, Oklahoma. 





Every day, more and more refiners are 
making use of this valuable service. 
And no wonder! It often means a sub- 
stantial saving for them . . . in time, in 
money, in effort. And it frequently sup- 
plements their own laboratory activity. 
Here are a few of the many ways the 
Du Pont District Laboratory in your 
area can be of service to you. 


TEL BLENDING STUDIES 
To help check new stocks or determine 
TEL requirements for a specific blend, 
the District Laboratory will make tetra- 
ethyl lead response studies on any or 
all of your gasoline stocks. 

In addition, many refiners use the 
Du Pont facilities as a check on results 
found by their own knock-test labora- 
tories. You can also arrange to have 
fuels road rated by the Du Pont Test 
Fleet through the nearest District 
Laboratory. And qualified laboratory 


gan he 


SOK ti EIN 








PETROLEUM CHEMICALS DIVISION 
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District Laboratories 


personnel are prepared to assist you 
with proper operation of your CFR 
knock-test engines. 

Since Du Pont supplies refiners with 
a complete line of gasoline additives, 
our District Laboratories are equipped 


LABORATORY MANAGER KEN EDSON review 
ing results of TEL blending study for a west 
coast refinery 


to he ip you Gaim added economy and 
efficiency in the use of additives other 
than tetraethyl lead 


ANTIOXIDANT EVALUATIONS 
Du Pont Antioxidants, Nos. 5 and 22 
ire made to meet the widely varving 
of different gasolines to anti 
oxidants. To he Ip you gain the greatest 
storage stability at the lowest cost, the 
District Laboratories will determine 
the most effective antioxidant for your 
particular stocks. Their recommenda 
tions, which include a complete treat 
ing plan, are based on induction period 


response 


ind stor ige tests, as well as standard 


A.S.T.M 
COPPER CONTAMINATION 


Whenever you desire, the laboratories 
can make a careful check on gasoline 
samples for the presence of copper. 
Where copper is found, their recom 
mendations for the effective use of Du 
Pont Metal Deactivator often result in 
reduced antioxidant treating costs. In 
some instances savings have been 35% 
and higher 


DYES — STABILIZERS 

Du Pont District Laboratories also pro 
vide a compre he nsive dve evaluation 
service And they are equipped for 
testing and evaluating additives for 
many petroleum products beside gas 
oline. These include fuel oil stabilizers 
and grease inhibitors. 


QUARTERLY GASOLINE SURVEY 
Another important job of the District 


gum tests. 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware Offices: 


Petroleum Chemicals Division @ 





Laboratories is evaluating the hun- 
dreds of samples collected every three 
months for the Du Pont Quarterly Mo- 
tor Gasoline Survey. To assure that the 
survevs are both timely and accurate, 
the laboratory staffs often work day 
and night. 


AT-THE-PLANT SERVICE 


Whenever you want assistance on an 
additives problem at your refinery, a 
qualified member of our laboratory 
staff will be glad to work with your own 
personnel 

In addition to local facilities, our 
District Laboratories are backed by the 
spec ialized services of the Du Pont Pe- 
troleum Laboratory and by the broad, 
continuing research activities of the Du 
Pont Company. 


MANAGES WEST COAST 
DISTRICT LABORATORY 


KENNETH C. Epson joined the Petrole- 
um Chemicals Division of Du Pont in 
1947 as manager of the West Coast 
District Laboratory in E] Monte, Calif. 

He came to Du Pont from the South- 
ern California Gas Company, where he 
was supervisor of the Company's re- 
search laboratory. Edson joined South- 
ern ( alifornia as a process engineer in 
1943. Previous to this he was a research 
chemist for the Skelly Oil Company in 
Pawhuska, Oklahoma. 

After graduating from the University 
of Nevada, Edson studied for a year in 
the graduate school of Texas A & M 
College. 





DU PONT 
Historical Highlights 


ONE OF THE FIRST organized research 
efforts in the U. S. chemical industry 
was Du Pont’s Eastern Laboratory, es- 
tablished at Gibbstown, N. J., in 1902. 
The original staff numbered 3, and was 
under the direction of Dr. Charles L. 
Reese. 

Today, Du Pont has 42 research labo- 
ratories at 27 locations, staffed with 
5,000 men and women, of whom 1,800 
are engaged directly in research. With 
the recently completed $39-million 
post-war research laboratory expansion 
program, $33,000 is now invested for 
each research worker — an investment 
per man which nearly equals the 
amount it took to put Du Pont in busi- 
ness in 1802. 





Literature —Movies Available 











Here is a partial listing of the movies, 

bulletins, reports, booklets and aids 

available to you through the nearest 

Du Pont Petroleum Chemicals Division 

district office 

Pipeline on Wheels—A 26-minute full- 
color movie on tank truck safety. 

What Makes a Gasoline Good—An 18- 
minute cartoon movie in color . . . 
on gasoline quality. 

Tank Talk—A 52-page, easy-to-under- 
stand safety booklet for tank-clean- 
ing crews Serial A-1134 


Better Things for Better Living 
..» through Chemistry 


Petroleum Chemicals 





New York, N. Y. 
Chicago, II! 
Tulsa, Okla 
Houston, Texas 
Los Angeles, Colif 


District 


Wilmington, Del. 
Chicago, I!I. 
Tulsa, Oklo 
Houston, Texas 
El Monte, Calif 


District 
Laboratories: 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 
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Zuloaga Elected Director chusetts Institute of Technology in 
1930, He returned to Venezuela the 
Creole Petroleum Board same year and joined the Ministry of 
Development as a Petroleum Inspector 
Dr. Guillermo Zuloaga has been elected Scheneeetin he’ assisted in. founding 
at a temperature of 0° to —20° C. Furthe se member of the board oe directors the Geology and Mining Technical Serv- 
details are claimed. Detergent composi on th — < — be ng ice Section of the Ministry with which 
lll the vacanc e e resignatio Sn = oe Creole 
tions are produced af Wiltleed Wf Mel The tae teed he remained until joining Creole 
U.S.P. 2,573,751. Oxidation of Petroleum "Mer is « seologist who jomed Cre’ Huffman Assumes PAD Post 
eke Coils Gunceaan © Geological Department. He became man- Walter C. Huffman of Sun a Com 
Petroleum hydrocarbons are blown 48¢t Of the department in 1945 and in pany has been named ao oe 
with air conteiniag & misor aeicunt of 1948 was appointed to the Management of the refining division, a r 
chlorine dioxide effective to promote oxi Committee in which post he will con ministration for Defense, and will ye IN 
dation, at an elevated temperature not tinue. Dr. Zuloaga was born in Caracas charge of over-all materials Sone 
exceeding 100° C. The partial pressure of and received a degree in Philosophy and ments and distribution. He has ore ted 
chiorine dioxide is controlled ia the aas Letters from the Central University of the aviation fuels program since Decem 
stimiate withie the conse of 5-50 meme tne Caracas in 1924. He received the degree ber, 1951, having joined PAD in 1950 as 
of Doctor in Geology from the Massa an aviation fuels technologist 
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acid of at least 80 percent concentration 


U.S.P. 2,574,325. Manufacture of Alco- 


hols from Olefins. A. Gislon and A. M 
Valet to Compagnie Francaise de Raf- Powerhouse Cement is the star performer in the Baldwin-Hill 


Anon.) review of Black Rockwool insulating materials ...a quick- 
drying, low shrinkage falating cement that insulates. 
eading role in your next 


rinage (Soc 

Details are claimed of a process for 
producing alcohols from olefins which are Consider these advantages for a 
absorbed and hydrated in an aqueous 4 plant improvement picture: 
acid bath Pa ~ 

P ie Effective to 1700°F. 
/ One coat... points, seals, insulates 

Humble Awards Thirteen No wire mesh... high adhesion to 
G d S$ hol hi - blocks, blankets, or plastic cement 

raduate Scholars Ips Linear shrinkage less than 1% 

Whisenee wraduete stadents séniiuiie Finishes and insulates . . . figure its 
civil, mechanical, chemical, and ro thickness bata part of the insulation 
leum engineering; physics; geology; and ‘ Amphib ae ’ a drench- 
chemistry have received Humble Oil & D ing a we hours after application 
Refining Company fellowships for the y Takes oil or water base paint direct 
1951-52 school term 

Each fellowship provides $1250 for 
the school vear, with an additional $300 
for tuition, fees, equipment, and supplies 
Fifty-eight students have been appointed 
to the fellowships since February, 1947, 
when the company began making the 





awards to aid higher levels of learning 


in science and engineering. Participating 


C selections and stu 


' 
s make 
ts assume 1 bligation to the mn 


ven t he subjects 


ASHVE Annual Scheduled 
St. Louis Late This Month 


Over 1000 members of the American 


TAME FMRI Ty Wee ck 


Society of Heating and Ventilating 


ee 


Engineers are expected to converge 
Louis during January 28-30 to attend 
hiitv-eighth annual meeting being 


at the Statler and Jefferson hotels 
: posium ~ he ¢ fee of indus Popular Powerhouse is only one of a complete line of B-H 
with tweive papers in Black Rockwool insulating materials—block, blanket, cements, 
cleaning. air disteibu etc. Let a Baldwin-Hill representative recommend the 
, types and methods of application best suited to your 


ir heating, building heat : : 
: eG mr — equipment . .. show you how to reduce heat loss on the job— 


loss and heat eair and physiological . J 
research will be read. with W. N if IT’S TOO HOT THERM-ENOMICALLY.* 
Witheridge, General Motors Corpora TO TOUCH *Economics of Engineered Heat Control 


tion, acting as moderator ... 


Among the technical papers to le 
presented is a symposium on “Control \\{ hal ~ al 
of Industrial Atmospheres” which will a WIN i 


include the following papers IT NEEDS 

Integration of Process and Human ATION 
Requirements, H. A. Mosher. Roches mesue eo @ arse 
ter, N y 4 Contr led Atmospheric Con 
ditions in Industrial Plants—Its Effect Clip this coupon and attach to your signed letterhead 
on Architecture and Plant Layout, A 
lr. Waideloch and W. Hunting. Cleve SEND ME COMPLETE INFORMATION ON: 
] l hn onversio fequire 
coe Ti nt ce . any : (1 Mono-Block—for temperatures to 1700°F 
Ventilation and Air Pollution Contr . etal reinf d, large-area coverage to 1200°F 
R. P. Warren, Buffalo, N. Y.; Appraisal [) Ne. 1 Cement—plastic insulation, to 1800°F 
of Results by Occupants and the Com () Powerhouse Cement—high-adhesion finishing to 1700°F 
munity—Occupational Health and Ai 


Pollution. R \ ehoe \ 
” Rehoe, M. Di. ( BALDWIN-HILL CO., 787 BREUNIG AVE., TRENTON, N. J. 


cimnati (dhio 
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Notice the flexibility in installed arrangement of G-R Twin G-Fin Sections 
as shown by the illustrations. Many concerns are using several hundreds 


of Twin G-Fin Sections on heat transfer duties all over the plant becouse 
Hed ad 





bility to a wide range of service requirements. 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 








Have you ever thought how convenient it would be co be 
able to “stock” heat exchangers . . . just as you do with 
valves, fittings and bolts . . . so as to have them ready as 
quickly as you need them for heat transfer services? 


You can do it with the G-R Twin G-Fin Section . . . the 
multi-purpose heat exchanger. These units can be set up 
in stacks just like a sectional book-case. They can be 
grouped in parallel or series for complete flexibility of 
capacity and temperature range. You can use them for 
practically any condensing, cooling, heating or heat ex- 
change service. They are easily and quickly transported 
and piped up. 


When you need a new heat exchanger, just write, phone 
or wire us to ask the Twin G-Fin Section set-up that will 
do the job. If the service conditions of an existing Twin 
G-Fin Section installation are changed, it’s a simple 
matter to add or remove one or more sections. And if an 
existing installation is no longer needed because of 
process changes, the units can be disconnected and re- 
turned to the storeroom for “stock”, to be held until the 
next call for heat exchangers. 


Many plants are already doing this. These plants need 
not wait for specially designed and manufactured heat 
exchangers for most of their services, nor do they have 
to pay the cost of “tailor made” units. 


Just think of the advantages for your own plant . . . and 
write us for full information. 








ADVANTAGES 
OF THE 


G-R TWIN 
G-FIN SECTION 


1. SIMPLE... just the patented G- 
Fin pipe within a shell. The patented 
stationary head closure has only 3 
parts. 

2. EFFECTIVE. . . the famous longi- 
tudinal G-Fins have 6 to 11 times as 
much external heat transfer surface 
as bare tubes, requiring less surface 
for a given duty. 

3. STURDY... designed for pres- 
sures up to 1800 psig. The heat trans- 
fer elements are pipes of standard 
thickness, not thin gauge tubes. 

4. DURABLE... proven by the op- 
erating results of more than 50,000 
installed units, some of which have 
been in service for as long as 15 years. 
5. CONVENIENT... . easily transpor- 
ted ... easily installed. . . easily 
maintained. 

6. ADAPTABLE... G-Fin elements 
and fins can be made of any ferrous 
or non-ferrous alloy regularly used 
in heat exchanger service. 





THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


GRISCOM-RUSSELL 
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for Safety and Long-Time Service 


Bese @ 


For 2000. 3000 and 6000 pounds service — Sizes !/3" to 6” 


SCREW END TYPE 


82 © @ 


For schedules 40, 80 and 160 pipe — Sizes '/" to 4” 


SOCKET WELD TYPE. 


Shocks and stresses imposed by high pressures and high temperatures are taken 
a oe in their stride because Vogt fittings are uniform in structure, fine grained, and 
heaton ahd gmeper copltioaies, free from porosity . . . the superior product of laboratory controlled materials and 


ef Crosses, eftc., are 
arbon steel or various 
fic operating con 


on and proper application 


giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 


Louisville 10, Kentucky 
BRANCH OFFICES: NEW YORK © PHILADELPHIA @ CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 








BOOKS 





Versatile Top Entering 








Tower Packings Reference 


Tower Packings 
Tower Design, Max 
United States St eware ( 
\kr 
Che 


(hus 


spec 
aI 


S¢ 
, 
I packaged 1 at an 
supplier can fabricate, as 
lumns, filters 
nstallation ha 
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attered 


packing perform 


result, every 
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have 
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attempts, 
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Flammability of Aromatic 
Hydrocarbons 


fication of packed t 


engineer 


equipment 
wit! 
heat exchar 


as 
for 


data 


ince 


ine 


some 


e capacity an 
packing materi: 
mct rvice 


ple 
er with a 


Mixer 
by 


Versatile! Series C Vertical Mixers do big mixing 
jobs quickly and thoroughly, Their power range 
is from 4 to 15 H.P. at standard speeds of 1725, 
1140, 420, and 280 R.P.M. Standard NEMA ball- 


bearing type motor is furnished. Stuffing box is 


and Packed 
l cVva 
mpany 


Phe 


ywers is 
} as 
Chere is 
plate 
A« 
had to 


engineers 


gers 


st omecti separate component and can be specified in any 
9 th alloy for low original cost. Write our engineers 
about your mixing problem. Their service is 
without obligation, 

new Eastern 


been fur 
packing 
not beer 
ption per 


Send now for 
Mixer Catalog No. 600 
been 


industrial 
s ype rt 
results of 
rt 


the 
to 


in 


Ibooks, 


on packed 


lesign en 
guid 
lume it 

lect and 


the useful 


Write gor 


new Eastern 
* Mixer Catalog 


No. 600 


| EasdsTecoe INDUSTRIES, Inc. 


296 ELM STREET ¢ NEW HAVEN 6, CONNECTICUT 
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HEAVY DUTY 
and LIGHT DUTY 


Flammability Characteristics of the 


C.Hen-6 Aromatic Series, 


States Departs 
Publicat 

OO | 

ee 


ifi an 


ial plants 


High Temperature Data 


Modern Pyrometry 
npbell, T 


her 


Written primarily for 
chemists, engineers 


thers who use higl 
their production w 
rhe author 


useful 
and new de 


text 

principles of, 
Ri 

4s el is a 

wl 


rometry 


t netric ystems 


Jan 
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ical Pul 
Ay 


rk 


ich give a goo 


UL nites 
Inter 
ns-Distr 


Street 


imability a 


For all sump drainage; liquids 
handling in industry; transfer of 
chemical! and hot liquids; handling 
viscous or high temperature liquids; 
boiler blow-off; heating returns etc.; 
also for handling screened and un- 
screened sewage and industria! waste. 
Write for 


PUMPS 
by 
Puroia 


Aurora Vertical Sump Pumps are “TOPS” 


ALSO NON-CLOG 
SIZES UP TO 8” 


Write TODAY 


Char 
enue 
the metallur 
manutactt 
temperatures 
will find the 
describes the 
velopments in 


up 
| 


Ters 


selected gt 


yr 


for 
CONDENSED 


CATALOG "mM" 





The best way to measure the effectiveness of a 
Kinney SD Rotating Plunger Pump is by the dollars 
and cents it saves handling viscous materials. Take 
asphalt, for example. Some pumps can’t even touch 
it . . . others can handle it but inefficiently . . . the 
Kinney SD Pump eats it up. More heavy asphalt is 
pumped by steam-jacketed Kinney SD Pumps than by 
any other make or style of pump! 

Look into an SD Pump and you'll see why it’s so 

widely used in this service. Here’s one of the simplest 
of pumping mechanisms . . . no valves, gears, blades, 
gaskets . . . and only 
one stuffing box. 
Here’s an efficient de- 
sign, so efficient it 
doubles as both 
meter and pump on 
blending or process- 
ing operations where 
controlled output is 
important. Here’s the 
one pump to put 
extra profit into your 
asphalt handling 
operations. 

Send coupon for new Bulletin 1-51 or write giving details on 
your pumping problem. Kinney Manufacturing Company, Boston 30, 

Mass. Representatives in New York, 
Chicago, Cleveland, Houston, New 
Orleans, Philadelphia, Los Angeles, 
San Francisco, Seattle, and foreign 


hy . countries. 


Q KINNEY MANUFACTURING CO. 
Pp U M p Ss 3596 Washington St., Boston 30, Mess. 

Gentlemen: Please send Kinney Liquid 
Pump Bulletin 1-51. | am interested in 
pumping the following products 

Cl cruoe oS [) ROAD OF11S [) HOT OL (refinery) 

LUBE OILS TAR [) ASPHALT 
Other products (see letter attached 


Nome 
Company 
Address 
City 





AN OLDTIME RECIPE FOR 
LONG-LIVED PIPE LINES 


A recipe that waterworks and gas distribution 


engineers have used for over a century is: 
specify cast iron pipe. Refinery engineers 
have used it, too—with good success—for 
run-down, water and gasoline lines— 
for fire protection systems —salt water disposal 
—condenser and cooling coils. 
No other pipe, at reasonable first cost, 
offers comparable resistance to both interior 
and exterior corrosion. No other pipe, 
in its price range, is as economical in the end. 
Available with bell-and-spigot, plain end 
and flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 


1015 Peoples Gas Bldg., Chicago 3, Illinois. 


CAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 


Petroleum Ref 








Books 





yver-all picture of the techniques used 
and equipment available for temperature 
measurement and control 


Energy Utilization Review 
Energy Sources—The Wealth of 
the World. Eugene Ayres 
Charles A. Scarlott, McGraw 
Book Company, 327 West 41 street, 
New York 18. $5 
The keynote of this book is 
for the more rapid development of 
sciously engineeres jlans for using 
solar energy. The  .. focus atten @ Manual or Automatic Con- 
tion on several significant steps now trol and Quick, Tight Shut- 
being taken a anticipation of, what Off 
hey term, the climatic approach to 
exhaustion f fuel resources as they @ Made of any metal or 
evaluate mankind’s past and present 
utilizatiot f tuel and other energy 
wre e Butterfly, Wafer Butterfly 
In addition to providing historical 
background, an interpretation of trends 
ft energy use, in relation to tuture rates Threaded or Flanged 
fuel consumption, is given. The vol f 18” alloy steel butterfly 
ume discusses the relation between the | e Pipe sizes to 72” and valve for 1100° F. operating 
temperature; with oir dia- 
phragm operator and valve 
positioner. 


rubber-lined : 10” heavy duty, rubber- 

lined steel butterfly valve 

for 90 p.s.i.; with air cyl- 

- inder controller and ovux- 

and Slide Valve Types, iliery clutch and hand- 
4 wheel. 


size of oil shale reserves and petroleum larger 
economics and analyzes the present and 
potential use of other energy sources 
such as vegetation, winds, and tides . “ 
Scarlott is editor of the Westinahonee Write for Catalog and “The Valve News 

Engmeer, and Ayres has been associated 
with Gulf Research and Development s 
Company since 1934 developing and W. S. ROCKWELL COMPANY 
ye research on energy sup Slide and Butterfly Volves * Steam Traps * Oi! Burners 
plies and use 

. . 250 Eliot Street ° Fairfield, Conn. 
Social History J 

ALCOA, An American Enter- 





prise, Charles C. Carr, Rinehart & 
Company, In New York. $3.50 “7 
As a istorical review t a great MAKES 
merican enterprise, recorded for sala NICHOLSON 
study, the book profits 
‘cca. Kreeze-Proof Steam Traps 
| by its hn me ee r ze- r am r 


Pay ty pet adlng for Every Plant Use 


s and the manner it 


were made avail 

served many years 
public relati me Patent Because they drain completely when cold, these four types of 
sagen ane ab ahve Nicholson steam traps are positively freeze-proof. Can be freely 


is part of the interesting installed outdoors. Universally recommended for use in lines which 
—— need not be in continuous use during cold 
McCarthy Biography weather, because they are freeze-proof 
Corduroy Road, Nl and because their 2 to 6 times average 
nes Press, P ; drainage capacity results in minimum 


n, Texas 


1 is the mucl d heat-up time. 


Pp recording the Blind The non-air-bind- 
me Lady Luck has played : 
r of Glenn H. McCarthy ing feature of TYPEA 
Wildcatters,” McCarthy Nicholson traps 
escapades with the oil 
therwise have gained him also notably fa- 





n al re ognition while still m cilitates heat 
me. Many are the tales told, and . 
Davis has taken the opportu transfer in severe 
rite this, slightly sugar « ated weather. Sizes 
vhitle the source ot material ‘ ”“ 
he Srathend accounts. by actual 44" to 2”; pres- TYPE AHV TYPE AU 


ceastalnnaeien sures to 225 Ibs. 


BULLETIN 
450 


207 OREGON ST., WILKES-BARRE, PA. 


PAD Avgas Director Named 
Colonel W J Worcester former 
leputy executive officer of the Munition NICHOLSON 
Petroleum Committee, will joim 


ards 


PAD in the neat future to head up the TRAPS - VALVES 2 FLOATS 


aviation fuels program 
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UNIFORMITY 


Makes the Big Difference 


In FILTER Fabrics 


One of a series of comprehensive 
laboratory controls throughout 
production to assure uniformity in all 
Mt. Vernon-Woodberry products. 

The unit shown automatically tests 


6 strands of yarn at one time. 


TURNER HALSEY 


deattg Tht Gants 


Branch Offices: Chicago « Atlante 


Baltimore + Boston + Los Angeles 
NEW YORK 





About EQUIPMENT and 
SERVICE Suppliers 


president of Airco Equipment Manufac 
turing Division, and has been succeeded 
in that capacity by Scott D. Baumer 


Lyman Warner Appointed Market 
Executive of Steam Company 
Lyman D. Warner has been appointed 
Market & Product 
Development and 
motion tor the 


vice president ot 


Fenwal Appoints Engineering 
Representative for Louisiana 


Fenwal Incorporated of Ashland, 
Mass., manufacturer of the Thermo 
switch thermostat for precision tempera- 
ture control and detection, has appointed 
Joseph P. Maguire new sales representa 
tive for the state of Louisiana. With 
offices at 208-209 Vincent Building, 615 
Commercial Place in New Orleans, 
Maguire will handle sales and cngineer 
ing services in connection for the com 
pany 


ican Distric 

( mpany 

North Tona 

N.Y. He wil 
responsible — fe 
planning and ex 
ecution of 
level 
f new 


pment anc 


and re 
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rT 


programs 


products as 


as the 
itor al d 
isting 
Warner vidition he 
charge o 
» detense pro 


ADSCO has re 


lines 


will co 


sales activities rela 
luctiorn Expat n at 
sulted in doubled sales 
f products im the last 
cludu 

+} 


najor products for < 


J. H. Humberstone Elected by Airco 


Josepl H 
| 


twelve 


manufacture of a number 


defense program 


Humberstone has beet 
a vice president 


Inc. He 


electe 


Company 


PRICE $385.00 
1/2 to 2-Inch 


BEAVER 


MODEL “E” 
give and bot machine 


@ Cuts, threads and reams all kinds 
of pipe from “% to 2-inch. With a drive 
shaft and geared tools cuts and threads 
pipe up to 8inch. Cuts off bolts and 
rods up to “%e-inch. Threads bolts and 
rods to 12-inch in one cut; up to 2-inch 
in two cuts 

Write Beaver for detailed bulletin—or 
order through your supply house! 

“Over 50 Years of Friendly Service” 


BEAVER PIPE TOOLS 
252-300 Dana Ave. 
Warren, Ohio, U.S.A 


- 
=< F . ag 


tet eanven ws . —_ 2 
“v I PS \ W) 


SRO eee Amo ORS BLASS av 





—<—D 











wider 


f standard lines 
months, 
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NEARLY 300 VETERANS, ranging from 20 to 50 years of service, took part in the Fiftieth Anniver 
sary meeting of the Elliott Company Veterans Association which was held at Jeannette, Pa. High 
light of the evening was the surprise unveiling of a life sized oil painting of the company’s founder 
Making the presentation on behalf of Elliott Veterans is Harry Pastre, right, retired vice president 
and long time associate of the founder. President W. A. Elliott is shown accepting the portrait 


IN WIRE-MESH PRODUCTS 


RIGHT-HANDED 





For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 


easier and generally more satisfactory to 





“let Jelliff do it.” - 


From big Dipping Baskets to tiny precision 
filters—from fuel strainers to what-is-it 
gadgets—JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


| 
GEARS RUN IN OIL 





as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 


. 
. 
. 
. 
. 
. 
- 
7 
If you buy or make wire-mesh assemblies 
*. 
. 
iw 
. 
‘ 
. 





RUGGED STAND 
AVAILABLE 
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THE C. O. JELLIFF MFG. CORP 


WIRE MESH PaRTs 
LEKTROMESH wirt CLOTH 


RESISTANCE Wikt STRAINERS - Fl 


CONNECTICUT 


SOUTHPORT 














NO SPINDLE WHIP SAFETY SWITCH 
LOCK 
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Rockwell Reorganizes Sales 
Department Into Five Regions 

L. A. Dixon, vice president of Rock- 
well Manufacturing Company, has ar 


DURASPUN 


Boezinger Northcutt 


nounced plans for the countrywide re 

organization of the company’s sales 

department. Five regional managers 

have been appointed to service the en- 

tire United States, effective this month 

rhe Eastern region will be under the 

direction of M. J. Harper with head- 

quarters in New York City. The Central 

region will be supervised by P. ( 

Kreuch with headquarters in Pitts 

burgh. The Southern region will be 

e headed by J. W. Northeutt with offices 
N in Atlanta, Ga. The Mid-Western region 
1ce will be under the jurisdiction of C. K 
Madison with offices in Houston. The 

Western region will be managed by H 


Grain Boezinger with offices in Los Angeles, 
Calif 


Rockwell will mtinue to matntatr 


i 
district offices in the major ities of 


Structure! Jim 


Martin & Schwartz-Wayne Pump 
Merger Facilities Expansion 
Merger f the Martin & Schwartz 
Inc., Salisbury, Md ind The Wayne 
Pump Company, Fort Wayne Ind., was 
appre ved by the stockholders late last 
vear. Sales efforts f both companies 
ou're looking at a polished section cut from a Dura-« will cont re ue ay their respective 
. . ° ° Staffs tor the time Deing 
spun Centrifugal Casting...a casting with 12-14% ‘\ H re rcs president of Martis 
chromium. It tells better than words of the high quality & Schwartz, was elected president 
f i ; : the Wayne Pump Company at a meet 
of Duraspun Centrifugal Castings on ak cas dean ent CE: Dida 
. . e Wayne P » president s elected 
You get a fine, dense, uniform grain structure. Possible he “ f the = 4 we ‘of ain 2 se 
air pockets and blow holes are eliminated. Tensile New members to the board of di 
strength is higher than with static castings. | ' + —_ — J. Symingt ‘ — 7 
no Nay rri ar Sauer 
. . ° ° all nembers of h Symington-Gould 
Order Duraspun if you need pipe or tubing. Sizes run up Bacco se: — y 
to 15 feet in length; up to 32 inches OD; and down to “Vs previously rd: Charles H 
inch wall thickness. Odd shaped pieces can be produced ce rings = wed ce 
rust my iV: Shambaug 


providing a circular hole passes uniformly down the - - rney: Otis E. Kline 
center. These, of course, require specially designed ted Air xecutiv 
casting forms. 


tron ? ther members were 


ane 


If, before ordering or asking us to quote, you would eae 
like to know more about our work and facilities, send 4 wArvager ' - 

\ manufacturing affiliate in Paris has 
for our Catalog 3150. been established by the Vapor Recovery 


Systems Company of Compton, Calif 
Compagnie Technique des Petroles will 
manufacture all “Varec” tank equip 
ment, gas control and safety devices 
from master patterns fabricated at the 
Compton plant 

Foreign personnel is headed by Zarry 
loula, managing director of CTP. Toula 
has had 25 years experience in actual 
construction and operation of oil re- 
fineries and chemical plants throughout 
Europe. Emeric Kroch, chemical engi- 


Petroleum Refiner 





Why Most Leading Companies 
Are Using K & M Control Valves 


, , ‘ , ‘4 
It is logical that leading companies Soa 
, . agnor 
should handle the important subject of 
control valves as they do other matters: 
They make use of the best available skills : 
° . ° Quick-Opening 
and thinking. More and more, they util- Stee! Clomps 
ize the equipment, knowledge and facili- 
ties of the K & M engineering and service 
team. Pressed Steel - All Diaphragm Motor 
Diophragm Casing — P er ae sed 
Five years ago, K & M Advanced-Type —= seo - ee ee 
° ig’ ift 
Control Valves were new to industry. 
Today, with outstanding performance Citi tite nee ae a 
, os eet Te (Both Sides of Motor! 
records behind them, K & M valves have é. Sao ilies Gaitenee 
become first in the regard of many in- pe 2 ond/or Controller 
strument engineers. Increasingly, K & M Pocking Giond 
representatives are called upon to give 
ounsel a assistance i anni 
counsel and assistance in the pla nning Telped-Tese 
of new control installations and the im- 8 Seb Seton 
provement of old ones. During the past Mounting 
year K & M men have been consulted on 
most of the projects in which control Polished or 
valves have been a major consideration. Supertinished Stainless 
Steel Stem 
There is a@ qualified K & M represen- 
tetive nmeor you, eager to discuss your Oversize Guides 
problems and able to help you with them. Top ond Bottom 


Supertinished Oversize Flow Areas 


Ra 
Per 


ey 


oe 


Honed Guide Bushings 
Top ond Bottom 


- 
r 


jo © 


Ge 
basis] 


KIELEY & MUELLER, INC 


An ‘A ’ 
/ & Valve Makers Since 1879 
7 ] : 2017—43rd STREET NORTH BERGEN, N. J 
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“Standard” for Economy 





“Special” for Efficiency 





Standardized Whitlock Heat Exchangers give you a big 
return on your money. When you pick a standard design, 
you profit by (1) lower first cost, (2) quicker delivery, (3) 
better service, and (4) ready availability of spare parts. 
May we help you select the right Standard Whitlock Heat 
Exchanger for your own special needs? Write for data 
and rec dations. The Whitlock Manufacturing Co., 
75 South St., Hartford 10, Conn. 





neer and general European agent for 
the Vapor Recovery Systems Company 
for over 19 years, will continue his tech 
nical assistance from his headquarters in 
Brussels, Belgium 

The French products will carry th 
Varec guarantee and may be purchase:! 
with French francs 


Pacific Valves Adds Subsidiary 
And Names Executive Positions 


_ Pacific Valves, Inc., steel valve manu- 
facturers, has acquired the complete 


Steinberger Macaulay 
plant w Pach Forge, Inc. m_ Los 
Angeles and will operate the acquired 
plant as a subsidiary. The new firm 
organization will assure delivery tor 
Pacific Valves’ forged lne of valves 
and forged parts for the cast steel line 

Concurrently R. ¢ (Bob) Macaulay 
was promoted to the position of vice 
president and general sales manager 
with headquarters in Long Beach, Calit 
He had been associated as sales man 
awer of the West Coast Division. He 
will be succeeded in that capacity b 
lohn Grvyson, formerly sales eng 

Pacific Valves 

hester Steimberwer has been i} 

nted vice president and general man 

i the Gulf Coast division and wil 
make nis headquarters " 
where he has been serving a 

tf the Southwest area 


Ellis Beck Is Named Eastern 

District Manager of Votator 
Ellis T. Beck is the new Eastern dis 
trict manager of the Votator Divisio 
of The Girdler Corporation, Louisville 
, succeeding Samuel Welch, who re 
a native of Louisville, jomed 
vttator Division m 1948, followm 
his graduation from the University of 
Kentucky. He has served as a sales e1 
gineer in the Fats & Oils Section, an 
has had wide experience in process and 
project engineermg, and is a member 
of the American Oj] Chemists Soctety 

and Delta Tau Delta 

The Votator Division of The Girdler 
Corporation designs, engmeers and im 
stalls complete plants for the process 
ing of many food and industrial products 
and manufacturers heat transter equipment 
and auxihary equipment for the con 
tinuous processing of a long list of 


liquid and viscous materials 


Hills-McCanna Appoints Miller 

New Eastern Division Manager 
Hills-McCanna Company of Chicago, 

manufacturers of diaphragm valves 

chemical proportioning pumps and other 

products, has appointed FE. Frank Miller 
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Save ‘Money With Orbit Forged Steel Valves 











livisiot 


as manager it their eastern 

| with offices in New York City. Miller 

was tormerly associated with FE. F. Drew 

Company, New York, water condition 

ing engineers, and with General Power 

Plant ( orporation i New York is 


sales manager 


= 
i n catalyst recove ry Sales Staff Appointments Made 
By Taylor Instrument Companies 


laylor Instrument ¢ mpanies recently 


| announced several major changes in the 
| 
| 


Fleig 


sales department 
replace president Ray 

n, tormer vice president 
sales manager, as general 
is Frank S. Ward of 
y vho since 1945 has 
sales manager. Ward 
department in 1917 


Ana 

sales manager 

Scottsville, N 
beer 

Started in rder 

l 1 as a Salesman of indus 

ts, and in 1931 was made 

oston office. Returning 

nm the 


<a oa. 


supervised sales 


rubber industries 


ester « 
ge, textile and 
1936 to 1945. He is a former direc 
i the Canning Machinery & Sup 
es Association 
Ward's place as industrial 
ue s being taken by Albert | I 
since 1945, has beer livisional 
sales t the 





sales man 
1 


ici 


AVAL Bhbee' Vg 


er 
on a 


anager im charge 
petroleum and canning indus 
joined the organization in Ne 
1919, handled a sales te 
I until 1927 when he 


ro take charge 


: 
j 
‘ 
! 
' 
| 
! 


rritory 


, 1 
tlade iphia 


al 


has beet 


tal sales 


trial 2 
1941 as a member 
| gineering departn 
n fluid or thermofor catalytic 1945 as 
t u and 
cracking Buell recovery systems have chester 
demonstrated continuous high-effi : 
athe timeneenes | Cole to Head Orbit Valves 
performance in all the major refineries Sales In Promotional Transfer 
Design information is available on the R. G. Cole has been named sales 
manager of the Orbit Valve Compar 
Tulsa, | promoted trom his recent 


latest multi-stage collectors. Buell En 
capacity as Gulf Coast district mar 


gineering Company, 70 Pine Street, Dept aie ie . hoatiieatars a” ime 
21A, New York 5, N.Y Engineered Efficiency in exas. He has been associated with the 


company since l 
ffice 


1941. Cole will immedi 
DUST COLLECTION | ately move to the Tulsa 
Other changes announced by Orbit 
Valve are the appomtment 


‘Ed” Wallace, formerly 


reiIng 


2 
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ASK THE 
AEROFIN MAN 


o 
* 
7 
a 
- 
f 
v4 
4 


ig Aerofin is sold only 
y by manufacturers 
of nationally adver- 
tised fan system 


Your Heat-Exchange Problem... s——_,-" 


There is a competent Aerofin heat-transfer engineer near you, qualified 
by intensive training and long experience to find the right answer to your 
own particular heat-exchange problem. 


This specialized knowledge is there, ready for you to use to your 
greatest advantage. Ask the Aerofin man — and be right. 


AEROFIN CORPORATION 


410 South Geddes St., Syracuse 1, N. Y. 


ye 
Z ca 
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“Colmonoy hard faced 


/ Sy 
= 
A22 
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*Spraywelding is a Colmonoy hard-facing 
process. It combines metallizing and weld- 
ing. A powdered Colmonoy alloy is 
sprayed on the worn port, using a 
powder metallizing gun called the Spray- 
welder. The overlay is then fused, or 
welded to the part with a stondord 
acetylene torch 

Sproywelding has these advantages: 
Less moterial is used because the thick- 
ness of the overlay is easily controlled 
to within .010" 

Less time is required to spray than to 
handweld, and because of the accuracy 
of spraying, less time is required to finish 
the purt. 

A Spraywelded surface is free of pin- 
holes; no patching or discords. Part dis- 
tortion is held to a minimum. 

Write us for the name of the nearest 
Spraywelding shop or for information 
ebout equipping your plant for Spray- 
weld work 


pump rods last 
22 times longer’ 


Reports a Plant Engineer 


His Problem: In handling highly abrasive 
material in acid sludge pumps, pump rods 
(1%" x 28” long) had to be repacked every 
eight hours, and completely replaced every 
twenty-four hours. Cost of replacement 
part alone: $45.00. 

His Solution: He tried Spraywelding* a 
few discarded rods with Colmonoy No. 6, 
an extremely wear and corrosion resistant 
hard-facing alloy. He then found that the 
packing lasted sixty hours, almost eight 
times as long as before (Colmonoy No. 6 
has a very low coefficient of friction), and 
that the average Spraywelded rod didn’t 
require replacement until working 573 
hours, better than 22 times the life of 
a new rod. 

Not only did the hard-faced pump rod 
outlast a new one many times over, but 
it cost less than half as much as a new rod 
to start with. Added to this were the im- 
pressive savings found in reduced mainte- 
nance labor, and in less lay-up time of 
the pump. 

Colmonoy stands for a complete line of 
hard-facing alloys. Only a complete line 
can meet the various challenges of im 
abrasion, and corrosion, either singly or 
in combination. Colmonoy alloys come in 
forms to suit many plications: rod, 
paste, powder, wire, onl castings. 

Write for general literature or tell us of 
your particular problem for more de- 
tailed information. 


The Spraywelder, shown spraying a pump 
used in handling caustic solutions. 


Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal 





WALL COLMONOY 


HARD FACING ALLOYS 





man, as Gulf Coast district manager 
in Houston; and the inclusion of Dallas 
and Fort Worth in the territory of 
Peter P. Kizis, field representative for 
Orbit in the North Texas area. Kizis 
is now headquarters at Wichita Falls, 
Texas 


Expanding O.T.M. Supply Plans 
New Plant; Promotes Two Men 


a 


Koetter Allensworth 


In accordance with its recent expan 
sion plans, O. T. M. Supply Company 
of Houston, has promoted Juergen 
Koetter to administration manager, and 
D. N. Allensworth, former works mana 
ger, to chief engineer and works mana- 
ger. O. T. M. plans to erect a new 
$300,000 plant and almost double the 
number of employes 

Koetter joined the firm in 1948 as a 
salesman after two and a half years 
with the Jarecki Manufacturing Com 
pany. He attended Texas A. & M 
College 

Allensworth is a former University of 
Texas and University of Houston stu 
dent. He has been with the company 
since April 1951 and prior to that time 
was employed as an engineer with th« 
Houston Plant Division of National Sup 
ply Company and the Hughes Tool 
Company 


Johnson and Balhoff Assigned 
To Ethy! Corporation Patents 

Donald L. Johnson, who recently 
joined the Patent section of the Ethyl 
Corporation research laboratories at De 
troit, received his B.S. degree in chem 
ical engineering from Purdue university 
in 1947, and his Juris Doctor degree 
ington, he served as patent editor of 
from George Washington University 
earlier this year. While at George Wash 
the University Law Review, and was 
employed in the Law and Patent de 
partment of the General Electric Com 
pany in Washington, D. ¢ He resides 
in Birmingham, Mich 

John T. Balhoff has j« 
section of the Ethyl Corporation and 
assigned to the company’s 
manufacturing plant at Baton Rouge 
La. Balhoff received his B. S. degree 
in chemical engineering from the Uni 

of Detroit in June of th 
to joming Ethyl, he was em 

ployed by the Arthur M. Smith patent 
firm in Dearborn, Mich =e native of Bay 
City, Mich., B alhoft is nm residing in 
Baton Rouge 


yined the Patent 


has been 


is year 


Erickson Joins Houston Conoflow 
Distributors As Sales Engineer 
The M.N Aitken Ce 


representatives tor Co 
Philadelphia 


mpany, Houstor 
noflow Corpora 
pneumatic control 
manufacturers, have ap 
Erickson to their staff 

Well-known in the in 


tron, 
equipment 
pointed E. A 


as sales engineer 
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Shoulder-Less “ 
Steel Valve 


Seat Rings... 


CAN’T WEDGE OUT OF PLACE 
SEAT TIGHTER WITH SERVICE 
ASSURE GREATER BODY STRENGTH 
WILL NOT WARP 

EASILY RENEWABLE 


Notice how the inner facing of the Lunkenheimer ring seats squarely 
against the body wall. There's no flange or shoulder where corrosion 
can work its way inside — no bending that causes leakage. 


This end-seated Lunkenheimer ring stays put — won't warp out of poet 


place or twist away from the body as it is tightened. See how firmly GATE VALVE 
the heavy ring seals itself into the wall, becoming an integral part of it, — 
adding extra strength at the “nerve center,” guarding against corrosion. 


And this ring actually seats more tightly with years of wear. 


Should you ever need to replace it — heavy lugs inside the ring make 
renewal simply a matter of screwing the old one out, the new one 
in . . . quickly, without serious production delays. 


Before you approve that next order for steel valves in your plant, be 
sure to double-check seat ring construction. For longer life and lower 
maintenance costs, specify Lunkenheimer steel valves . . . with 
shoulder-less seat rings. 


i Write today for your copy of “Lunkenheimer Cast Steels,” an informa- 
tive 52-page brochure on the development and application of steel 
valve alloys. The Lunkenbeimer Co., Box 360-G, Cincinnati 14, Obio. 


STEEL ° 1RON ° BRONZE 


LUNKENHEIMER 
THE Cpeat NAME N 
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TECHNICAL SALES TALK took place when field service representatives from Cleveland, New 
England, New York and Philadelphia sales divisions of Ockite Products, Inc, manufacturers of 
specialized cleaning materials, gathered for a series of conferences at the Hotel Statier in New York 


| 


from 


Existing Equipment 


WITH 
METEX MIST 
ELIMINATORS 


Many refiners have found by experience that 
Metex Mist Eliminators, installed in stills, 
towers, drums, evaporators and similar equip- 
ment, have increased throughput of on-grade 
production and reduced operating costs by 
removing 957% plus of liquid entrainment. : 
These knitted wire units literally “wipe out” 
the liquid droplets entrained in gases. Gases 
om through and on... freed of entrainment. 4 


iquids fall back against the rising flow. 


EASILY INSTALLED NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 
tion and engineering data—are found in our new 8-page bulletin. 
Write for your copy today. Just ask for “Metex Mist Eliminators.” 


METAL TEXTILE CORPORATION 


633 East First Avenue, Roselle, N. J. 


City recently. The major role that cleaning 
and allied procedures must ploy in helping 
industry meet increased defense and civilian 
production requirements, and reports from 
Oakite research men, on new developments in 
cleaning and related materials soon to be 
made available in industry were discussed 
Similar conferences in San Francisco and 
Chicago were attended by representatives from 
the respective territories. 





strument and control field around the 
Houston area, Erickson has tor some 
time been in charge of purchasing and 
sales of control and regulating equi 

ment for a Houston engineermg firm 
lhe M. N. Aitken Company, specialists 
in gas, oil, and chemical equipment 
services the territory from Houston 

western Louisiana with Cono Control 


' 


Fuller Heads Reliance Company 
Research and Technical Services 

In keeping with the steadily expand 

e scope of its experimental laboratory 
development research, and technical 
services, the Reliance Electric & Engi- 
neering Company, Cleveland, Ohio, has 
promoted John L. Fuller to the newly 
created administrative post of manager 


1 Technical Services 


t and 


ot Resear 
Formerly Fuller was technical co-ordi 
nator in the engineering department 

In his new capacity Fuller has charge 
of the entire engineering research pro- 
gram and supervision of the company’s 
general experimental, electronic and 
control laboratories. In addition, Fuller 
will also be responsible for handling 
selected development project assign 
ments and will continue to co-ordinate 
technical services 

Fuller joined the 
trainee in 1936, following grat 


ompany as an eng 
ring " 
m Case Institute of Tect 

veland, with a B.S. degree it 
ngimeermneg was a junior 

neer for the next ve years, and 

ntributed importantly during 

period to the development of the 
ance V-S Drive and broadening 


dustrial applications 


Kansas City Pump Plant Detail 
For Yard Work Awarded S. Patti 
Fairbanks, Morse & Company has 
t ntract to tl S. Patti Cor 
npany of Kansas City, M 


} 
its new 


vard work 


a< 


r 
Kansas City Kans 
plus basis an¢ 


ds and 


T 


have not been | 
n of the pla 
s begin next spring 
he new plant will have a machine shoy 
a foundry and ar ce building 


Gustafson Appointed Honeywell 
Sales Manager for Western Area 


W I Gustafson has been named 
power industry sales manager west 
River for Minneapolis 

mpany and will 
mpany s 
fson has 


1926, repre 


ces. Since 


rial manager, 
' et ncentrate 


1 central 





Basic crystal structure of Filtrol catalysts. 


NOT THE FRESH BUT THE EQUILIBRIUM 
CATALYST DOES THE CRACKING AND 
DETERMINES THE YIELDS AND DISTRI- 
BUTION OF CRACKING PRODUCTS. 


ACCUMULATED EXPERIENCE AND DATA 

OTHER SHOW THAT YEAR IN AND YEAR OUT 

pene srpri ie THE STABLE CRYSTAL STRUCTURE AND 
sini oiwaaea iii SIZES OF FILTROL CATALYSTS GIVE 
ee UNIFORM DEPENDABLE EQUILIBRIUM 


LOW COST 
SULPHUR RESISTANT CATALYSTS CATALYSTS. 
FASTER REGENERATION RATE 

VARIED PLANT FACILITIES 

TECHNICAL SERVICE 

LOWERED EXCESS BUTANE 

LOW ATTRITION RATE 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST.,LOS ANGELES 17, CALIFORNIA 
* PLANTS VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


CATALYSTS ano ADSORBENTS 
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... LEADING THE 
MARCH TO BETTER 
DIAPHRAGM MOTOR 
VALVE PERFORMANCE 


ed by many months of field serv : 
isher Teflon V-Ring Packing featu 
®@ No gland leakage. 


@ Used on wide range of pressures 
out appreciablechange in friction v¢ 
@ Elimination of maintenance ar 
adjustment. 

@ No valve stem lubricators 

@ Chemically inert to all fivi 

450° F. 


Fisher Teflon V-Ring Packing is no 
all Fisher Diaphragm Motor Val 


Bulletin E-200 gi 
*Tefion is the trade 


2R COMPAN 








A SALES REVIEW meeting covering 1951 ac- 
complishments of the Peerless Pump Division 
of the Food Machinery and Chemical Corpora- 
tion held in New Orleans late last year gave 
occasion for the introduction of several new 
types of pumps to the district sales managers 
and some engineering and administrative per- 
sonnel who attended. Those attending were 
First row (left to right) C. L. Nickel, Indian 
apolis; W. E. Griffin, Dallas; C. C. Cook, 
Atlanta; E. W. Lundy, Los Angeles; J. C 
Bonsall, Los Angeles; C. H. Sorter, Fresno; E. H 
Lanthorn, Indianapolis; F. W. McCann, New 
York; S. M. Riordan, Los Angeles; R. H. Hull, 
Indianapolis. Back row (left to right) G. F 
Twist, Los Angeles; B. A. Tucker, Los Angeles; 
E. H. Hansen, Fresno; D. R. Ronkin, Los 
Angeles 


Republic Flow Meters Open 
Five Offices Across Nation 
Repub! Flow Meters 


ently announced the 


brancl ] 


new tact 
with the names 

the new offices 

Houston tice located at 2426 
leombe Boulevard, has as man- 
ager a native Houstonian, George H 
Woodard. W dard is a mechanical 


niversity 


manag 


engineering graduate f the l 
f Texas, and has been a pr ct engineer 
at the Republic fact 
Che flice at Seattle is located at 
1002 Second Avenue und will be di 
rected by Henry Weber wh settled 
in Seattle several years ago as a utility 
perating engineer. He has been em 
ployed by Republi in field and factor 
gineering capacities 
uis personnel have been moved 


3 South Mera 


and will con 


larger quarters 
mec Street, Clayt 
tinue under direction of William G 
Baker. A wraduate f Purdue Univer 
sity in mechanical enginering he has 
served Republic as office manager, and 
in field and factory capacities 
Expanded and relocated, the Phila 
delphia ffice is at 308 Suburban 
Square Building in Ardmore, under the 
guidance of Louis C. Walter, an eng 
neering graduate f Stevens Institute 
f Technoiogy 

The newly opened Syracuse office is 
located at 317 State Tower Building 
and provides local field and engineering 
service te central New York state, 
under the managership of William J 
Angus. Angus is a graduate of Poly 
technic Institute of 

Charles T. Duffy, ; dui of Poly 


technic Institute « roc as as 
! brancl 
iffice cated im ’ Pri ntial Build 


sumed harge t 
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Type 1-B Seal Meets Most Require- 
ments. This balanced seal will give 
outstanding sealing performance on 
practically all of your petroleum 
services, including the effective, 
leak-proof sealing of inflammable 
Butane, Propane and other light hy- 
drocarbons, where pressures do not 
exceed 500 psi. The Type 1-B Seal 
may be easily installed on rotating 
shafts of centrifugal pumps. Their 
unique balanced design insures safe 
pump operation. 


JUST OFF THE PRESS! 


General Controls Builds Plant 
To House Appliance Controls 

General Controls Company of Gle 
lale, Calif.. has completed a new plant 
which will house its recently established 
Appliance Controls Divisior The nev 
facility will be devoted to the manufa 
ture of 3 
water heaters, 


ppliance controls for gas ranges, 
room heaters, and other 
specialties. In addition the 
Appliance Cor 
trols Division has been moved from 
Monrovia to the headquarters plant at 
Glendale, a consolidation which will 
permit improved and increased produc 
tion, according to company officials 
George Greenamyer, works manage! 
at onrovia, will continue in that ca 
Glendale; Richard Grayson 
appointed head of the new 


apphance 
(,rayson-Greenamyer 


pacity 


Type 8-B Seal for High Pressure 
Applications. The Type 8-B Bal- 
anced Seal offers the same service 
and safety advantages as the Type 
1-B Seal, but is designed to operate 
efficiently at pressures os high os 
1000 psi. There are a large number 
of refinery applications for this heavy- 
duty seal. Both the Type 1-B Seal and 
the Type 8-B Seal are recommended 
for temperatures to _ 

250°F. and speeds up | “™~a.5s~~ 


to 6000 feet per minute. S _ | 


Write today for new illustrated bulletin giving complete 


focts on these two seals. 


CRANE PACKING SORPARY 


Sees Supely Ove 


(> 


ompany Publication 


Houston hic 


7go 
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AT NO 
EXTRA COST 


100% Serrated Safety 
Grating by A. O. Smith 


A. O. Smith 100% serrated safety floor 
costs no more than a plain surface floor. 
You get premium quality with positive 
safety protection—al no premimm im 


price 


100% non-slip surface is assured when 
you use A. O. Smith Safety Grating. All 
bearing bars and cross bars are fully 
serrated 


Ask your purchasing agent, design 
engineer or safety director to get full 
details on this grating that assures 
maximum safety in any application. 


Floor grating @ Stair treads 


Cotwolks @ Trenching © Manweays 
Running boerds 


. * 
Sefety Grating and Stair Treads 


District Offices: Chicago 4+ Dalles 2 
Heuston 2 + Los Angeles 22 « New York 17 
Pittsburgh 19 + Tulse 3 


CERTAIN TERRITORIES STILL 
AVAILABLE TO DISTRIBUTORS 








A. ©. Smith Corporetion 
ing Division, Dept. PR ~1251 
kee 1, Wi ‘ 





Without obligation send me com- 
plete information on your Safety 
Grating 


Name 

Firm 

Address 

City Zone___ State 


I am interested io a Distributorship 





ntrols Division; while John 
pioneer in the field of auto 
ntrols for home appliances, will 
the consolidated company 
research and development 
namyer Appliances 


he new research 


Ray Olson Elected President 
Taylor Instrument Companies 
When Lewis B. Swift, former presi 
was named chairman of the board 
Instru 
pamies re 


ymond | 


oard 
1044 
neral 


and 


within Olson 
years 
president of the Taylor 
panties i Canada Limited. Olson 
3 patents, 13 of them in the dairy 
strument field, to his credit, and has 
rved as president of the Dairy Indus 
tries Supply Association 
All other officers were 


BS&B Opens Texas Office 
Black. Sivalls & Bryson, Inc., Kansas 


City, has announced the opening of a 





FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
WEIGHT 
GERONIMO 
15 LBs. (Patent Applied For) 
GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “‘No-Spark” SURFACES 
RECOMMENDED FOR 2" WIRE LINE 


« Write for illustrated Folder « 


— MANUFACTURED BY — 
CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 


NET 


Get Truscale 
For Accurate 
Liquid Level Indication 
Down Where 
You Can See It 





ERGUSON Truscale Gages are 
/ virtually indispensable protec- 
tion for boilers, storage tanks and 
processing equipment. A single 
error in reading liquid level can 
prove very expensive. Jerguson 
Truscale Gages forestall errors by 
bringing the reading down to eye 
level where your operator can see 
it and properly protect your equip- 
ment 
Amazingly accurate, the Jerguson 
Truscale Gage records liquid level 
at remote points with accuracy as 
close as 1 of 1% of scale reading; 
has built-in adjustment for easy cali- 
bration for any specific gravity or 
W.S.P.; has standard ranges up to 
100”; internal moving parts of 
stainless steel; visible and audible 
alarm systems; illuminated dial; 
scale markings and pointer that 
glow in the dark; and is available 
with auxiliary repeaters 
The new Jerguson catalog, pro- 
fusely illustrated, tells in compact, 
easy-to-read form how Jerguson 
Truscale Gages operate . and 
why they are the best and the most 
dependable for your remote reading 
needs 

Send now for your copy of the 

neu 8-page Jerguson Truscale 

Gage catalog. Write today. 


” Cage and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Mejor Citles 
Phone Listed Under JERGUSON 
In Evrope: Boiley Meters & Controls, Ud. 





Petroleum Refiner—V ol. 31, No. 1 





“FLORIDIN 
DESICCANT 


The high-pressure dehydration unit here illustrated 
is a property of the United Gas Pipe Line Company 
at Carthage, Texas. It represents the most advanced 
design, construction, and operating technique; and 
the drying agent employed is FLORITE DESICCANT 
The Stone & Webster Engineering Corporation, who 
designed and constructed the plant, are users of 
FLORITE in various types of equipment, large and 
small, for oil and gas companies and for other 
branches of industry 


Natural gas, propane, butane, gasoline, air, nitrogen, 
carbon dioxide, refrigeration compounds, all are 
treated with superior drying efficiency by use of 
FLORITE. Selectively adsorbs 4 to 20% its weight 
of water—is regenerated by heating to 350°F. Write 
for literature, namesofimportant usersin yourown field. 


FLORIDIN COMPAN) 


Adsorbents Desiccants Diluents 


Department E, 220 Liberty St., Warren, Pa. 
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STRATOSPHERE 
PRESSURES 
DUPLICATED 


U. S. Government Research maintains a wind tunnel at 
the University of California for testing parts of airplanes 
and rockets. In this tunnel, altitudes up to 75 miles in 
the stratosphere are duplicated by five stage Evactor, a 
steam jet vacuum-producing unit designed and built by 
Croll-Reynolds to work in the range of a few microns of 
mercury absolute. 

Croll-Reynolds five stage Evactors are built in various 
sizes, the smallest of which handles many times the 
volume of the largest mechanical vacuum pump. The 
same careful work and precision which produced these 
five stage units goes into every other C-R Evactor from 
the one stager yielding a pressure of four or five inches 
of mercury absolute to the four stage unit designed 
for work in the range of 0.15 to 3.0 mm. of mercury 
absolute. 

Many thousands of Croll-Reynolds Evactors are in 
regular operation, some of them for over 30 years. They 
are installed in every state of the U. S. and in many 
foreign countries. Let our technical staff help you with 
your vacuum problems, including flash cooling of water 
and aqueous solutions. 


CROLL-REYNOLDS CO., INC. 


Main Office: 751 CENTRAL AVENUE, WESTFIELD, NEW JERSEY 
17 JOHN STREET, NEW YORK 38, N. Y. 
Chill-Vactors Steam Jet Evactors Condensing Equipment 
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TUBE FITTINGS 
CATALOG 


Every instrument man, process pip- 
ing man, designer, engineer, and 
purchasing agent should have this 
new Swagelok Tube Fittings Cata- 
log. It gives you at a glance, de- 
tailed, illustrated data on the com- 
plete line of Swagelok tube fittings 
in brass, aluminum, steel, stainless 
steel, and Monel. It's your com- 
plete guide to economical, torque- 
free, leakproof joints in all instru- 
mentation and process piping 


lines 
FREE — Send for Swagelok Cata- 
log B-151 today. Address Dept. 5 


* Patemted 


CRAWFORD FITTING CO. 


884 E. 140th Street, Cleveland 10, Ohio 


Wichita Falls office under the manage 
ent of L. M. Petrie, a graduate of 
( Okl voma A. & M. where he majored 


‘ h emical engineering 


He was first employed in the BS&B 
Kansas City engineering department, and 
ed to Odessa, Texas, 
capacities 
Petrie got und bi vuund in the 
ise and appl ion bs i's complete 

‘ f oilheld products, Safety 
ind BS&B Climax Controls 


Vas li r transtert 


en N na, m whuicl 


Murdock Moves to New York 
As Ethyl General Sales Manager 


P. Murdock, manager of 
ales region of Ethyl Cor 


s been 


pron dt eneral 
. ‘ ™m ! t and 
wil rdinate and 
lit —o ré 
thyl New a f 
< \ native 
Massachusetts Mur- 
lock raduated tron 
rnell Pielensaiae? 
4 . m 1928 and 
d Ethyl ¢ ~“ 
t " 1933 : 
i representative 


served st 


sively as manager of Murdock 
ompany’s tune 

livision manager of 
offices in Los 
icago, and on special 
New York. In 1947 he 
was appointed assistant general 
of the corporation, whicl 
held until September, 
he became manager of the cen- 


assistant 
npany's sales 


assignment in 
sales 
posi 


1950, 


manager 


n he 


ral sales region 

S. T. Pruitt, 
entral region, will 
nanager. Pruitt joined Ethyl in 
he Atlanta 
representative became 
awer f the Dayton 
1941 and 


| sales region in 


assistant manager of the 
succeed Murdock as 
1930 in 
held 
man 
division in 


sales division as a 
assistant 
sales 
assistant manager of the cen 
1950. He is a 


graduate of Georgia Tech 


Dutch Firm to Manufacture 
American Cyanamid Catalyst 


\ Netherland’s chemical firm will 
me continental Europe's first pr 
fluid cracking cata 

he petroleum industry under 
t a contract signed recently 
American Cyanamid Company. The 


Koninklijke Zwavelzuurfabrieken 


f synthetic 








SWAGELOK FITTINGS AVAILABLE IN: BRASS 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


anos ARE BETTEp Thay 


Choues Age getter ™ 


COME TO YOU COMPLETELY ASSEMBLED, 
FINGER TIGHT 


“GUNITE” CONCRETE 


Since 1915 


LININGS FOR 


BUBBLE VOWRaS © CETTLESS « STULS o Oar 
ARATORS « TA 
TYPES « ENCAS 
STRUCTURAL STEEL 
WATER RESERVO! 
CANALS + REPAIRING DISINTEGRATED CON 
CRETE AND OTHER MASONRY 

See our catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Kansas City 6, Mo 
DISTRICT BRANCH OFFICES 
Paul 8. Watts, 228 N. La Salle St.. Chicago |, it 
George R_ Lewis Co., 2036 Queen Avenue &., Min 

neapolis 5, Minn 

H. Mueller Co, 6625 Delmar Bivd.. St. Lowis 5 

Mo 
Ole K. Olsen Co., 623 Perdido St.. New Orteans, La 
Philip O. Barnard, 2036 Addison, Houston 5. Tex 
Western Steel Prod. Co. 1735 W. 13th Ave. Denver 











Heads | 


S built-in 
advantages found 
only in... 


BLAW-KNOX 
Elecltoforged STEEL 


GRATING 


7 Rigid one-piece construction — 
easy to instal 


2 Maximum open area for light 
and air. 


Easy to paint — all surfaces 
3 accessible 
¥ Non-slip Twisted Cross-Bar. 
s Self-cleaning—no sharp corners 
to clog 
Blaw-Knoz Grating Has Them All! 
WRITE FOR BULLETIN 2365 
BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bidg., 
Pittsburgh 22, Pa. 
be Offices in Principal Cities 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


To Sarn ore ~ Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 


up-to-date. 


Order some of these books and profit by the experience of others. 


ABRAHAM, HERBERT 
Asphalts and Allied Substances (2 Vo $25.00 


ApaMs, ORVILLE 
Elements of Diesel Engineering : 5.00 


ARMISTEAD, GEORGE, JR 
Safety in Petroleum Refining and Related Industries 10.00 


Bapcer & McCast 
Elements of Chemical Engineering 


Beit, H. S 
American Petroleum Refining 


Bennett, H 
Chemical Formulary—Vol. 1 thru 9 (each) 
Chemical and Technical Dictionary 10.00 


BerkMAN & EcLorr 
Emulsions & Foams 


Dient, Joun ( 
Natural Gas Handbook—cloth 
Natural Gas Handbook—leather. .. 


Eckman, Donacp P. 
Principles of Industrial Process Control 


Ectorr, Gustav 
Physical Constants of Hydrocarbons 
Vol. 1 
Vol. 2 
Vol. 3 
Vol. 4 
Ettis, CARLETON 
Chemistry of Petroleum Derivatives 
Vol. 1 ee vaweneee .. 20.00 
Vol. 2 , 22.50 


Chemistry of Synthetic Resins 25.00 


Fieser & Frieser 
Organic Chemistry . > : 10.00 


Gut, Tuomas T. 
Air and Gas Compression - 
Compression and Natural Gas Alignment Charts 


GraHaM, Franx D 
Pumps, Hydraulic and Air Compressors 


Gaiswo.ip, JouHN 


Fuels, Combustion & Furnaces 
Hesse & RusHTON 
Process Equipment Design 


KaticHevsky & STAGNER 
Chemical Refining of Petroleum 


KINGSTON, Benson M 
Acidizing Handbook .... 


Kirksrive, C. G 
Equilibrium Evaluation Charts 
(20 charts to set) 


KirscuBauM, Dr. Emi. 
Distillation and Rectification. . 
Lepoux, Epwarp 
Vapor Adsorption 


Louse, Henry Wm 
Catalytic Chemistry 


McApams, Wm. H. 


leat Transmission 


Mantett, C. L 
Adsorption 


Netson, W. L. 


Petroleum Refinery Engineering 


Rosrnson, C. S 
Recovery of Vapors 


Rosinson & GILLILAND 
Elements of Fractional Distillation 


SACHANEN, A. N. 
Conversion of Petroleum 


Sace & Lacey 


Volumetric and Phase Behavior of Hydrocarbons... ... 


Scort, WiLFrep W 


Standard Methods of Chemical Analysis (2 Vols.).... 


SHeRrwoop, THos. K. 

Absorption & Extraction 
Specter, FRANK K, 

Corrosion: Causes & Prevention 
STANIAR, WILLIAM 

Plant Engineering Handbook 


THoMAS, CHARLES A 
Anhydrous Aluminum Chloride in Organic Chemistry. 


TreyBaL, Ropert E 
Liquid Extraction 
TyLer, CHAPLIN 
Chemical Engineering Economics 


Wa cker, Lewts, McApams & GILLILANp 
Principles of Chemical Engineering 


‘Prices subject to change without notice’ 


Send Orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 
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12.00 


5.00 


2.00 


4.00 


10.00 


15.00 


16.50 


7.50 





Ges & Air 


Treating 


Specialized 
Heat Exchangers 


Cooling Towers 











KERLOW OPEN STEEL GRATING will outlast 
the building in which it is installed. It's 
safer, cleaner, fireproof. 

Engineering and installation tests prove 
that it has no peer in FLOORS ® SLABS 


© ARMORING 


* DRAIN GATES * TRENCH 


COVERS * SAFETY STEPS. Famous for 
bridges and with all processing industries 
where durable, self-ventilating, chemical- 
resistant flooring is essential. 

Write for complete catalog and assistance 
from specialist-engineers who can solve 
your steel-flooring problems. 


KERLOW STEEL FLOORING CO. 


35 


Mallory Ave 


Jersey City, N. J 


UNEXCELLED— 
FOR DEPENDABLE 
DEHYDRATION! 


The Pritchard HYDRYER™ 


The Pritchard HYDRYER® is unexcelled for dependable dehydration 


of air and other gases for instrument and process controls. Dual 





idsorbers provide continuous drying action. Standard packaged units 
designed to reduce dew points to minus 10°F. Only service con- 
nections are required. Specially designed HYDRYER®* units can be 


tailored to your individual requirements 


*Registered Trade Nome 


Write Today for Bulletin No. 16.0.080 


QUALITY 





Specialized Process 


y¥.Pritchard«co™= 


EQUIPMENT DIVISION 


Dept. No. 147 908 Grand Ave. Konsas City 6, Mo 





District Offices: CHICAGO + HOUSTON + NEW YORK + PITTSBURGH are 
TULSA + ST.LOUIS + Represnetatios in Pincoal Chien am Coaetna Geant 7 





Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


API-ASME AND ASME CODE 
CERTIFIED BY NATIONAL BOARD 








For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


aee2+#eecae €88 AS 
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NEEDLE 
VALVES 


FORGED 
STEEL 
for 


HIGH PRESSURE 


AND 


CORROSIVE SERVICES 


Write for 
descriptive 
bulletin 49-N 


KEROTEST 


MANUFACTURING COMPANY 


Pittsburgh 22, Pa 
Chicago Charleston, W 


Los Ang 


Baltimore 


Houston 


Richmond 
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Amsterdam, will manu 
spheroidal 
Cyanamid's 


Ketjen’) t 
tacture Cyanamid's 
racking catalysts, using 
patents and processes, for sale to West 
ern Eur il refiners. The catalysts 
ire used in making high octane fuels, 
raw materials for synthetic rubber and 
ther vital petroleum products 

Keyed to a continent-wide expansion 
f refining facilities, production of the 
catalysts will | early in 1953 and 
will be sufficient to handle an annual 
capacity of more than 56 mil- 
n barrels of crude oil 


micr 


ypean 


vegIn 
refinit 
ehning 


made by the 

a silica-alumina 
catalyst consisting of 
about two thou 
diame ter 


he catalysts to be 
Netherlands tf 
flun rackn 
mS S| 

in inch m 


m will be 


yheres 


Condit Company Names Graves 
Application Engineer for PAR 


Ernest | Graves, formerly d 
n head engineer with Standard Oil 
ipany (Indiana) 

is joined PAR 

Equipment, Inc., of 

Tulsa as chiet engi 

eer and ill spe 

application 
(sraves 

B.S. de 

hanical 

i from 

‘ ma 1 niver 
and subsequent 

vy was associated 
with Shell Pipe Line 

( smpany for overt 

six years. After dis 

harge tron the 

Navy, he was with Condit Ce 

a sales engineer for tw 

iated with Standard Indi 

rganized by 


Graves 


mpany in 
Tulsa as » years, 
and then asso 
ana. PAR Equipment was « 
D. J. Condit to handle distribution, ap 
plication and sales of the new Shortster 
l mixers 


side entering and vertical type 


New Philadelphia Sales Manager 
For U. S. Rubber Appointed 
rot the. Phila 
sales manager of the Phila 
lelphia branch, mechanical goods divi 
sion, United States Rubber Company, 
has been announced. Allison suc 
\ B Means who continues in the 
capacity f sales advisor 

A native of Philadelphia, Allison at 
tended the Wharton School of Com 
merce and Finance, University of Penn 
sylvania. He joined 1 S. Rubber 
1918 as a clerk in the mechanical goods 
Philadelphia. From 1933 until 
listrict sales manager in 


Appointment of H 


district 


eeds 


branch i 
1947, he was 


mom ae Sha ee 


remove all free water from 
products streams prior to 
dessicant Conyesaien 

iF Des ptive B 


WarneR LEWIS 
Company 


BOX 3096-0 . TULSA, OKLA 


1 Gulf Publishing Company Publication 


n - 
Ostrich 


a topilight executive 
would be shocked to 


/ know that he is play- 


ing ostrich with his firm's destiny. 


the fact thathe employsa 
watchman gives 


him a false sense of security. He 
ignores the human equation—that 
an unsupervised watchman is prone 
to sleep, shirk and skip rounds. 


° this is the condition in your 
plant, do not delay a day 
in investigating the DETEX 

GUARDSMAN Watchclock System. 
With the GUARDSMAN on the job, your 
watchman is on the job—or you'll 
know the reason why in short order. 
The GUARDSMAN is a foolproof me- 
chanical conscience that records 
your watchman’s activities through- 
out his tour of duty ..... every 
minute of every hour. It accepts no 
alibis. It is just as vigilant on week- 
ends as it is during the week. 


iN Ostrich policy may 


result in a 
burned-out plant. a ruined business 
ever night. Guard against trouble 
with the GUARDSMAN. Send for free 
descriptive folder today. 


WATCHMENS CLOCKS 
DETEX WATCHCLOCK CORPORATION 
pt. PR-I 
NEWM. 76 VARICK STREET. NEW YORK 13." ¥ 
GUARDSMAN Gales and Service in All Principal Cities 
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NY ©) \W/ EFFICIENT DESALTING IS MORE IMPORTANT THAN EVER 


... because efficient salt removal 
can be an important factor in a re- 


finery steel conservation program. 


1 Salt carried over promotes the evolution 
of hydrochloric acid, a severe source of corro- 
sion, especially in the overhead sections. 
Efficient desalting helps to prevent metal 


losses due to this kind of corrosion. 


2 Salt in the crude charge causes the depo- 
sition of hard, flinty coke in furnace tubes, 
frequently resulting in hot spots and tube fail- 
ures. Also the rigorous cleaning measures re- 
quired to remove hard coke are a source of 
tube wear and metal losses. Efficient salt re- 


/ moval prevents the formation of hard coke. 


= 
fF TRETOLITE DESALTING has a definite 


place in your steel conservation program 





ea 4 Tretolite chemical desalting has proved its high 
LY, es 3 | | 

, efficiency in refineries everywhere. In plants with 
throughputs varying from 2000 b.p.d. to 50,000 

b.p.d., the Tretolite process is desalting well over 

a million barrels daily. Salt removal percentages 

are in the 90 to 95% range with extremely low 

water, heat and chemical requirements. The flexi- 


Photo courtesy Standard Oil Company of Obio bility of the Tretolite desalting process often 


permits the incorporation of existing refinery 
TR ETO LIT equipment in the flow scheme, holding the need 
E CO M PA NY for scarce new material and equipment at a mini- 
Chemicals fer the Setroleum Industry mum, Why not discuss desalting with a Tretolite 
ST. LOUIS 19, MISSOURI LOS ANGELES 22, CALIF. engineer soon? 


DESALTING + DEHYDRATING + WATER DE-OILING + CORROSION INHIBITION + SCALE PREVENTION + PARAFFIN REMOVAL 
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nnati, © and in 1947 
s manager of the L. H. Gilm 


t the company, the positi 








1 until his present appointmer 


Joyner Named to Technical 
Staff of Girdler Corporation 


rominent im t'. 





been appointes 
' Votator | RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
) t i type size, figure 50 words per inch. Situations Wanted $4 per column inch. All classified ads 
payable in advance. Ten percent discount if three or more insertions are ordered at same time 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 

Ad Department, Petroleum Refiner, P. 0. Box 2608, Houston 1, Texas. 


* * 7 * * * * * . + * * * * * * 


tated wit! 





mpany, a sub 
& Gamble Com WANTED 


. ae ' in 1932. “ CONSTRUCTION PETROLEUM CHEMIST OR 
re ' ~ i¢ v * 
rs Company, ¢ "n ENGINEER SS Sa | 
was assistant at line treat for techr al « 


company 





Honeywell Instrumentation — - a ares 
Classes Start This Month he Engineering and Construction LDepar For Sale 





CONTINUOUS GAS DEHUMIDIFIER 
DULAL UNIT 
Bw ¢ 





OO: dix 
height 6’ 1”. Equipment situ 
it Montreal Canada but at 





exported 
SCIENTIFIC JOURNALS (hac! Welljoen Papinean Avenue, 


1 ' Montreal 35, FP. @. 
umes) ante as \s 


24 E. 21 St., Ne k 1O, N.Y 











luding those from the AEC, from edu 
cational institutions and from various 
friendly nations. Particular interest has 
been shown in electronic and pneumatic 
instrumentation, but, the coming sched 
ule will include studies in pyrometry 
and electronic potentiometers, pneumat 
ontrol and transmission, flow meters 
thermometers, pressure gauges and hy 
meters, millivoltmeter type pyrome 
ters, clectrically operated automatic con 

Moist-o-Graphs, tachometers 
resistance thermometers and CO, and 











analygraphs 


Griscom-Russell Moves Central 
Administrative Offices to Ohio 
Griscom-Russell administrative sales 
and enginering departments have been 
moved from New York to Massillon 


hio, fo ore ¢ 3 d operations 
TOP MANAGEMENT heads of the various Dresser operating companies, as well as the executive | inc, gm cer gel erecem 


management officials of Dresser Industries, Inc., Dallas, Texas, the parent organization paused R M nlanst hick a f tl 
during an Executive Training Program held at the Blackstone Hotel, Chicago, while a photographer ates ‘ A ™. ‘stlos ie: Bee: <5 7 
recorded the occasion. Left to right standing: Willard Johnson, president, Magnet Cove Burium ase gets. ‘d “e die co 
Corporation, Houston; Robert H. Owens, president, Roots-Connersville Blower Corporation, Conners nyse ee ee ee See 
p tive acimunistrative sales and engineerina 
ville, Ind.; J. H. Rosecky, general manager, Torrance Plant, Ideco Division of Dresser Equipment q The N Wosh oat ; 1 
Company, Torrance, Calif.; C. Paul Clark, president, Clark Bros. Company, Olean, N. Y.; Eric potas: © New FOrk saves Omics — 
Flaschar, president, Stacey Bros. Gas Construction Company, Cincinnati, Ohio; Otto Hammer, 
— Security Engineering Company, Inc., Whittier, Colif.; W. O. Cook, general manager, 
eaumont Plant, Ideco Division of Dresser Equipment Company, Beaumont, Texas; L. T. Wold, vice . . 
president, Kobe Division of Dresser Equipment Company, Huntington Park, Calif.; C. E. Ponkey, Son Joins J. R. Simpson Company 
vice president, Ideco Division of Dresser Equipment Company, and general manager, Columbus Plant, Representatives for Conoflow 
Columbus, Ohio; Seated: T. L. Moody, director of Industrial Relations, Dresser Industries, Inc., J. R. Simpson & Company, Chicago 
Dallas; R. P. Brown, director of Personnel & Organization Planning, Dresser Industries, Inc., Dallas; representatives for Conoflow Corpora 
A. R. Weis, president, Pacific Pumps, Inc., Huntington Park, Calif.; H. ?_ Boncher, general manager, tion, Philadelphia control equipment 
Dresser Manufacturing Division, Bradford, Pa.; R. E. Reimer, vice president, secretary and treasurer, manufacturers, have appointed J. Robert 
Dresser Industries, Inc., Dallas; H. N. Mallon, president, Dresser Industries, Inc., Dallas; and J. B Simpson III as a new company asso 
O'Connor, executive vice president, Dresser Industries, Inc., Dallas ciate 


continue to be operated as one of t 
ompany's branches 
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for efficiency 
and long life... 


With critical shortages imminent 
in almost every heavy industry, the 
question of what tower packing 
material to use warrants the most 


careful forethought. 


To the requirement of optimum 
performance now must be added 
durability .. . replacements may be 


hard to make in the years ahead. 


The various tower packing forms 
developed from Nickel, Incone!® 
and Monel® deserve your special 
consideration. All three metals pos- 
sess high strength, wettability, and 
high resistance to attack by many 
fluids processed in packed towers. 

Metal tower packing offers five 
basic advantages that serve to in- 


crease tower efficiency: 


Celi = sOOF SERVICE MONEL® 


. Low weight per unit 


volume. 


. Large surface per unit 


volume. 


. Large percentage of open 


area. 


. Small weight of liquid 


retained. 


. Corrosion resistance. 


If you need help in selecting a 
satisfactory metal tower packing 
material, Inco’s Technical Service 
Department will gladly make rec- 
ommendations. Simply write, out- 


lining your problems. 


THE INTERNATIONAL WICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


R” © MONEL + “KR? MONEL + “KR” ® MONEL + “S”® MONEL 


WICKEL © LOW CARBON NICKEL © DURANICKEL® 


NICKEL ALLOYS 


INCONEL® + INCONEL “X"’® 








Heart of a fractional liquid 
extraction unit compris: 
mixing and settling secti 
settling section ts f 

kow Monel wire mesh 

knit tower packing 

from “t t S 

with surtace areas uj 
square feet per « “ot 
packing. Courtesy Otto H 
Co., Inc East Or ange, N. J 


Nearly three tons of Raschig 


rings, ready tor shipment to 
a large chemical manufacturer 
Made of Nickel strip | 
inches wide by 0.050 
inches thick, by the Metall 
Gasket Company, New 
Brunswick, N. ] 


Berl saddle type tower packing, produced in 
Inco Nickel Alloys and other metals, supplied by 
Wire Cloth Products, Inc., Chicago, Ill. Packing 
of this type has given excellent results in pilot 
towers. It compares favorably in cost with other 
forms of packing 


xr 


ABOUT DELIVERIES 


Today, Nickel and Nickel Alloys are on 
“extended delivery” because so much is 
needed for defense. Although the Gov- 
ernment has, in fact, forbidden use of the 
metals for certain applications, many of 
their essential uses in your industry are 
still permitted. 

By ordering well in advance of your 
actual needs, you Il improve your chances 
of getting delivery for the time the 
material is needed. 

Be sure to include C.M.P. ratings and, 
where possible, contract numbers for 
Dept. of Defense orders. 


xx*« re 


Diegram of protruded packing made by Scien- 
tific Development Company, State College, Pa. 
The individual pieces are small. yet have a large 
free cross-section. Made in Nickel, Type 316 
Stainless Steel, and other metals (on special 


order ) 
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More 
corrosion 
resistant! 





UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price ond delivery. Try VICTOR 
Rext time you need ony fastening. ; 


Write for the new, easy to use | 
VICTOR catalog. 


VICTOR PRODUCTS CORP 


XGchedlen on weiner soe 


thermometers permit wide range of service. 


A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 
of service. 

Rochester's famous bimetallic element will not “tire” or lose its accuracy. 
And a superior dampening forever eliminates pointer “lock-up.” 

Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co., Inc., 38 Rockwood Street, Rochester 10, New York. 


Manufacturing Company, Inc. 


38 Rockwood St., Rochester 10, N. Y. Shae | eat 


DIAL THERMOMETERS GAUGES oe ee 





Here’s help in the design and opera- 
tion of absorption and extraction 


equipment. 


ABSORPTION 
and EXTRACTION 


By THOMAS K. SHERWOOD 


Associate Professor of Chemical Engineering, 
Massachusetts Institute of Technology 


278 pages — 91 illustrations — $4.00 
“Prices subject to change without notice” 


itlines the underlying theory of 
diffusional processes of the 
chemical engineering as 


This 1 k l 
such important 
unit operations of 


absorption. extraction, drying, humidification, and dehumidification safe 
to the engineering problems connected 
with the design and operation of equipment for absorption and ez- 


Particular attention is given 


traction 


Special Features: 


—chapters on absorption of multi-component mixtures and on 


solvent extraction 


—treatment of equilibria in liquid-vapor systems of mixed 


hy drocarbens. 


—method of calculation used im the design of absorbers for 


natural gasoline and refinery gases. 


answer for hazardous locations 


handled 





Wherever infi bles or i are 
Made of Die-Cast ALUMALLOY to combine sofety, 
compactness, and strength. Special heat-resisting gloss 
globe hos safety factor of four to withstand internal 
explosions. Easy to relamp. Sizes: 60W to SO00W, in 
ceiling, bracket and pend types. Explosion proof 
junction boxes, switches, and fittings are also manu- 
factured by Killark. 





—outline of the general procedure and treatment of petro- 


leum problems. 


SEND CHECK TO 


GULF PUBLISHING COMPANY 
HOUSTON 1, TEXAS 


P. 0. BOX 2608 
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A Gulf Publishing Company Publication 





BOOTH NOS. 265-267-269 


Now-simpler Faster, Automatic Titrations! 


SIMPLE OPERATION: In a 
series of titrations, simply fill the burette 
place the sample in the beaker—and che 
Beckman Automatic Titrator takes over from 
there. Raising the beaker holder into posi 
tion automatically stares the stirrer motor and 
begins delivering titrating solution into the 
sample 

A special circuit electrically anticipates 
the approaching end point, scaling down 
delivery of the titrating solution in progres 
sively smaller increments to assure a highly 
accurate titration. When the end point is 
reached, delivery of the titrating solution 
stops and a light shows com 
pletion of the titration—al/ 
automatically and without at 
tention from the operator 

Whether your laboratory 
is large or smal! the Beckman 
Automatic Titrator provides 
important advantages in your 
titrating operations 
D It releases 

ing titration, enabling him 
to perform other operations 


the technician dur 





uth Pasadena 25, Calif 


Factory Service Branches 
NEW YORK — CHICAGO — LOS ANGELES 


BECKMAN INSTRUMENTS 


contro! modern industries 





Here’s another new Beckman ad- 
vancement in instrumentation —an in- 
strument that runs your titrations for 
you. It’s the Beckman Automatic Titra- 
tor—the instrument that makes accu- 
rate titrations more rapidly and con- 
veniently than by manual methods. 


preparing samples, or calculating 
ates the fatigue caused by close 
observation required in manual procedures 
Dit gives objective, reproducible results 
eliminates errors due to personal factors 
pls provides time-saving conveniences for 
sample handling 


23RD EXPOSITION OF CHEMICAL INDUSTRIES 


PERFORMS A WIDE VARIETY OF TITRA 
TIONS — Neutral Oxid: 
duction, Precipitation, Complex-Forma- 
tion and other types. 





NO SPECIAL TRAINING IS REQUIRED— 
rapid and accurate titrations can read- 
ily be performed without special skill 
or technique. 


QUICK, SIMPLE OPERATION —completes 
many routine titrations in only 1-1'> 
minutes — even titrations to 0.1% accu- 
racy in 2!) minutes or less. Change of 
sample is simple, rapid—a single motion 
raises, locates and secures new sample 
in Operating position 


CONVENIENT, VERSATILE, ADAPTABLE— 
0° to 100° C temperature compensa- 
tion . . . adjustable holder accommo- 
dates 10 mi to 400 ml beakers or simi- 
lar vessels ... instrument may be used 
with all standard burettes down to $ 
ml as many as four delivery units 
accommodated by single amplifier con- 
trol unit uses standard Beckman 
electrodes electrode holders and 
delivery tip can be pivored into any 
required position ample provision 
for mounting heating devices or other 
special equipment 


ALSO A RELIABLE pH METER — che Beck- 
man Automatic Titrator can also be 
used as an AC-powered pH meter to 
give accurate readings over the range 
0 co 14 pH, as well as millivole read- 
ings from —600 to +1400 mv 


Beckman instruments inctude «pil Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Special instremests 
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Pattern — 


for the Future... | 


MODERN CONSERVATION PROJECT—the new Snyder Gasoline Plant, Snyder, Texas, 
operated by Sunray Oil Corp. for some 30 companies and 60 individuals: Plant-process 
heating equipment and steam lines are insulated with Kaylo Heat Insulation. General 
contractor—The Fivor Corporation, Ltd., Los Angeles, Calif.; insulation contractor—industrial 
Insulators, Inc., Houston, Texas. 


Leading Refiners Are Switching 
to KAYLO HEAT INSULATION 


The growing trend to Kaylo Heat Insula- 
tion is a logical result of the outstanding 
combination of advantages offered by 
this revolutionary heat-saving material. 

Kaylo Heat Insulation, a hydrous 
calcium silicate, has high insulating value 
over a wide temperature range. It is 
effective up to 1200°F.—thus eliminating 
the need for combination coverings in 
nearly all operating conditions. 

In addition, Kaylo Heat Insulation has 


these excellent physical characteristics: 
it is insoluble in water and incombustible. 
It has dimensional stability ... high 
strength ... light weight — properties 
vital to a superior heat insulation. 

Its ease of handling, cutting and fitting 
simplifies application—saves time on the 
job. With these important extra advan- 
tages, at no extra cost, little wonder that 
leading refiners are switching to Kaylo 
Heat Insulation. 


For complete details on Kaylo Heat Insulation, 
set Ove 


write Dept. N-236, Owens-illinois Glass Company, 
Kaylo Division, Toledo 1, Ohio. CATALOS 
; ; ; li REFINERY CATALOG 
. «+ first in calcium silicate 


.»- pioneered by OWENS: (> ILLINOIS Glass Company 


MAIM OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + BOSTON « BUFFALO + CHICAGO + CINCINNATI « CLEVELAND 
DETROIT « HOUSTON + MINNEAPOLIS + NEW YORK « OKLAHOMA CITY + PHILADELPHIA « PITTSBURGH + ST. LOUIS + WASHINGTON 
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* The asterisk preceding name of adver- 

tiser indicates that detailed data on prod- 

ucts and services of the firm will be found 
in The 1951 Refinery Catalog. 
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COMBINATION 


Layne offers you the right combination of unmatched 
experience plus modern equipment for installing well 
water units of any size—and for any purpose. Layne has 
made more water supply installations than any other firm 
in the entire world, and this valuable experience places 
Layne in a position to unquestionably do every job ex- 
actly right. Once the installations have been made, a 
— record of everything is kept; strata formation, 
sand porosity, casing details, sand screen length, diameter 
and metal used, all pump information including bearings, 
shafting, impellers and operating characteristics. With 
such information, Layne is always in a position to give 
quick and most economical service for adjustments or re- 
pairs if and when needed. 


Everything by Layne 


Layne accepts your contract for furnishing everything; 
Layne supervision, Layne drill crews, Layne drill equip- 
ment, Layne designed and Layne built louver type sand 
screen and Layne high efficiency vertical turbine pumps. 
No other firm is involved, therefore there is no divided 
responsibility. This plan gives you the very finest well 
water supply units that world wide experience and skill 
can possibly design and build. 


Layne offers a wide range of fully illus- 
trated catalogs covering all phases of 
well water installations for all types of 
industry. Write for more information 


1AYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATER &@ SUPPLY 


WELLS & PUMPS | 
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This gun will cut your 
cleaning time in half! 


Here’s the Oakite 384 Steam Detergent Gun, 
the powerful cleaning weapon that fuses -heat, 
force, job-designed Oakite detergent to break 
up, float off even the heaviest soils, no matter 
how hard to reach. Lifts cleaning spray up to 
12 feet above working level. 


Just attach the Oakite Gun to your snuffer lines 

and you're ready to clean up around processing 

units, docks, salvage areas, gafages, power 

houses, pipe stills, decks, gridwalks, etc. Gun 

cleans and rinses at the twist of a valve—no 
more hand scraping, scrubbing, 
brushing. 


FREE BOOKLET 7629 gives facts— 
describes Oakite methods of 


* Conditioning drums 
© Descating heat exchang 


* Cleaning tank car interiors 
+ Cleaning bubble towers 





Get your copy today. Write 
Oakite Products, Inc., 50B 
Thames St., New York 6, N. Y. 





HARTZELL cooling tower fans 


last a long, long time* 


The blade materials in all Hartzell cooling tower 
fans are chosen to resist the specific destructive 
factors which will be encountered in fans of a cer- 
tain size. Smaller size fans (3’ to 9’) have aluminum 
alloy blades to provide maximum physical strength 
in a smaller blade. And on these smaller fans the 
cast aluminum hub gives a combination of light- 
ness and strength. 


For larger size fans (10’ to 22’) the blades are of 
Hartzite plastic— with an amazing resistance to 
corrosion, vibration, abrasion and so on. You don't 
have to worry about moisture and most chemical 
fumes damaging Hartzite blades. And ability to 
withstand vibration is especially important in 
these larger fans. Even when travelling at high 
speeds Hartzite blades don't develop major faults 
because of surface nicks or scratches. (This feature 
also prevents the tremendous strain on your motor 
and motor coupling which would be caused by a 
blade fault.) No other fan blade gives you this 
continued protection against all of these deterio- 
rating factors. 





We say continued protection because these fea- 
tures will be just as true of your Hartzell fan years 
from now as they are today. Hartzite blades are 
solid reinforced plastic and there's no danger that 

12’ adjustable four-blade bumps and scratches will permit corrosion even 
fan. Blades of Hartzite plastic. years later. As many a present Hartzell fan owner 
will tell you ... Hartzell cooling tower fans last a 

long, long time. 


* Practically all Hartzite units installed 
since Hartzite was originated in 1941 


are operating satisfactorily today. 
6’ adjustable six-blade 
fan. Blades of aluminum 
alloy. 


MME CLIP AND MAIL THIS COUPON NOW FOR INFORMATION Gay 


Nome —EEE 


PROPELLER FAN CO. | “ 
Div. of Castle Hills Corp. er TN Me 
PIQUA DEPT. R OHIO City & Store —— 


PROPELLER-TYPE FANS AND BLOWERS * ROOF VENTILATORS © UNIT HEATERS * ENGINEERING OFFICES IN PRINCIPAL CITIES 
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HEAVY 
INDUSTRY 


















Fabricating and Machining giant-size 
parts for special equipment in heavy 
industry is normal procedure 

with Wyatt Metal & 

Boiler Works. 











REFINERIES AND GASOLINE PLANTS USE NORDSTROMS 


Small investment in 
Nordstrom valves protects 
costly capital equipment 


A valve, in the total cost of a refinery, is an 
insignificant item. 

Yet the failure of one valve can close down a 
whole process unit. If it leaks, or if it won’t 
operate in an emergency, millions of dollars in 
capital equipment may be endangered. 

So, for more than 30 years, Nordstrom valves 
have been the overwhelming choice for the tough 
spots in refinery service--the locations where it 
simply doesn’t pay to take a chance. 


Nordstroms often cost no more to buy; almost 
without exception they are the most economical 
in the long run. Refineries around the world have 
proved this to themselves; that’s why in plant 
expansion and modernization programs Nord- 
stroms are specified in an increasing number of 
key locations. 


Rockwell: Built 


Nordstrom Valves 


Lubricant Sealed to Keep Upkeep Down 


Another 


Rockwell Manufacturing Company 
400 N. Lexington Ave., Pittsburgh 8, Po. 


Product 








